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EXPERIMENT STATION WORK. 


Edited by W. H. Bear and the Staff of the Experiment Station Record. 


Experiment Station Work is a subseries of brief popular bulletins compiled 
from the published reports of the agricultural experiment stations and kindred 
institutions in this and other countries. The chief object of these publications 
is to disseminate throughout the country information regarding experiments at 
the different experiment stations, and thus to acquaint farmers in a general way 
with the progress of agricultural investigation on its practical side. The results 
herein reported should for the most part be regarded as tentative and suggestive 
rather than conclusive. Further experiments may modify them, and experience 
alone can show how far they will be useful in actual practice. The work of the 
stations must not be depended upon to produce “rules for farming.” How to 
apply the results of experiments to his own couditions will ever remain the 
problem of the individual farmer.—A. C. True, Director, Office of Experiment 
Stations. 
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EXPERIMENT STATION WORK. 


INJURY TO AGRICULTURE BY SMOKE AND GASES.’ 


The more or less widespread belief that the large quantities of 
smoke and gases which escape into the air in localities where exten- 
sive manufacturing operations are carried on are a direct injury to 
vegetation and may under certain conditions become a menace to 
animal life has been shown to be well grounded by many carefully 
conducted investigations in Europe and this country. 

W. A. Buckout, of the Pennsylvania Station, studied the extent of 
injury to the agricultural and forestry interests of Pennsylvania by 


go, pollution of the atmosphere in coking and other manufacturing 
operations, visiting a number of manufacturing centers and noting 

S the conditions of vegetation in their immediate vicinity. The inju- 

9g , : 


rious effect of the gases, smoke, and soot was shown in the destruction 
of forests and orchards in the vicinity of these manufacturing estab- 


29 

liihments. Analyses of leaves of various kinds collected in the vicin- 
30 ity of coke ovens and chemical works showed that they had absorbed, 
9 . . . . . 
- to their serious injury, large amounts of sulphurous and chlorin 


fumes. 

He concludes, in general, that “ smoke which darkens the air and 
blackens and defiles whatever it touches, and gases conspicuous to the 
sense of smell, are in several ways a menace to the health and well- 
being, the comfort, and convenience of the whole surrounding neigh- 
borhood.” 

The means he proposed for preventing or lessening injury from 
this source are the erection of tall smokestacks or chimneys in order 
to secure the most effectual aid in rapid dilution of the gases, the 
location, if possible, of such works in large open plains instead of in 
‘avines or valleys, as is usually the case, and the use of smoke con- 
suming or condensing devices. 

Smoke-consuming devices and means for reclaiming wastes should always be 
employed and their use be required and enforced by law. There is no more 





2A progress record of experimental inquiries, published without assumption of 
responsibility by the Department for the correctness of the facts and conclusions 
reported by the stations. 

> Compiled from Pennsylvania Sta. Rpt. 1901, p. 297; Utah Sta. Bul. 88; U.S. 
Dept. Agr., Bureau of Chemistry Bul. 89. 
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reason why the pollution of the atmosphere should be permitted than the pollu- 
tion of water or earth. The economics of manufacturing may suggest the need 
of a more careful and complete combustion of coal or the reclaiming of wastes, 
but if they do not, then, for the good and well-being of the community at large, 
the manufacturer should be required to put them in operation. * * * Toa 
degree, attempt is made to regulate these matters by statute, but the provisions 
are local rather than general, and have not kept pace with the rapid strides 
made by the manufacturing industries. So far as they have been employed, it 
has been with reference to city life and surroundings and has had no bearing 
upon the agricultural interests. There should be a general law upon the sub- 
ject defining what amounts of smoke and other wastes may be permitted: in the 
air, and prescribing penalties whenever it is found that those amounts are 
exceeded. 

It is a matter of common observation in mining regions that the 
dense fumes emitted by smelters are particularly injurious to veg- 
etation, and sometimes to animal life, in some localities, as at Butte, 
Mont., absolutely preventing the growth of vegetation of any kind, 
and resulting in varying degrees of damage in other localities. 

-J. A. Widtsoe, of the Utah Station, has reported the results of a 
careful and detailed study of the nature and extent of damage done to 
trees, orchards, crops, live stock, and soils by the smoke from copper 
smelters in or near the towns of Murray and Bingham Junction, some 
5 to 7 miles south of Salt Lake City, Utah, as well as of the sub- 
stances emitted by the smelters. 

The most noteworthy substance found in the smelter smoke was 
sulphur dioxid, which varied from 59 to 93 parts per 10,000 of air, 
according to the distance from the smelter (14 to 4 mile). The smoke 
also carried considerable quantities of flue dust containing large quan- 
tities of iron, some copper, and traces of arsenic. The general con- 
clusions reached as a result of the investigations were that— 

When the wind causes the smoke to beat upon a field for a considerable length 
of time, it tends to injure the crops severely and thus to diminish their yields. 
It tends to injure animals that are right in the line of the prevailing winds, and 
therefore are compelled to breathe the smelter smoke in the air. It may occa- 
sionally poison pools of standing water, when the washing of rains and melt- 
ing snows cause a concentration of the flue dust in low-lying places. * * * 
It does not injure equally all land within any given radius. The injured fields 
are those in the paths of the prevailing winds. It does not injure the fertility 
of the soils of the district. 

Practical suggestions to farmers as to how to manage lands sub- 
ject to injury by smelter smoke are made as follows: 

(1) Don’t irrigate on days when wind blows the smelter smoke toward your 
farm. The injuries from the smoke are always greatest when the soil is wet. 

(2) Animals on pasture are likely to gather more flue dust than if they are 
barn fed. As far as possible, therefore, grow hay on the affected pastures. 

(3) Trees are weakened so much by being robbed of their leaves several 
times in one or several seasons that death usually follows. It is not advisable 
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to plant orchards or trees of any kind in the districts affected by the smelter 


smoke. 

(4) Annual crops are generally the safest in smelter districts. 

(5) Lucern, which is a perennial, appears to withstand the effect of the 
smelter smoke very well and is a safe crop for smelter districts. 

(6) Windbreaks of any kind, sheltering a farm from the direct action of the 
smoke, would do much to modify the injuries from smelter smoke. 


J. K. Haywood, of the Bureau of Chemistry of this Department, 
has also studied the injury to vegetation by fumes from a copper 
smelter situated near Redding, Cal. He found that “the vegeta- 
tion around the smelter for at least 34 miles north, 9 miles south, 24 
miles east, and 5 to 6 miles west has been greatly injured. * * * 
It is the opinion of the author that this injury to vegetation will 
continue and even increase its limits unless the fumes are condensed. 
The fumes can be condensed and sulphuric acid formed, for which a 
ready market would probably be found.” 

It is thus seen that the unrestrained emission of smoke and fumes 
from manufacturing establishments is already not only a menace to 
general health and comfort but also a direct injury to agriculture 
in many localities, and that the damage is likely to increase rather 
than diminish as the mining and agricultural interests develop un- 
less restrictive measures are adopted. That there are practical 
means of reducing injury from this cause is demonstrated by the sue- 
cess of the methods practiced in Germany in connection with coke 
ovens and furnaces, of which it has been said: 

Nothing is more striking than the quiet and cleanliness which prevail about 
these establishments. Nothing is wasted; searcely a fleck of smoke escapes 
from the ovens or rises from the tall chimneys. ‘The air is clear and undefiled 
without, and luxuriant crops of grain and vegetables grow up to the very walls 
of furnaces and coking planis in this country, where every morsel of food is 
needed and where waste is considered a crime. 


INCOMPATIBLES IN FERTILIZER MIXTURES. 


In view of the growing interest in the home mixing of fertilizers 
and the encouragement which the practice has received from the work 
of the experiment stations,’ attention should be called to the fact that 
the indiscriminate mixing of fertilizing materials is not a safe prac- 
tice. This is due mainly to two facts: (1) When certain materials 
are mixed chemical changes take place which result in loss of a valua- 
ble constituent, as when lime is mixed with guano nitrogen escapes, or 
in a change of a constituent to a less available form, as when lime is 
mixed with superphosphates the phosphoric acid is made less soluble; 
and (2) mixtures of certain materials, as, for example, potash salts and 


aU. 8S. Dept. Agr., Farmers’ Bul. 222, p. 5. 
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Thomas slag, are likely to harden or “ cake,” and thus become difficult 
to distribute if kept some time after mixing. 

A German investigator’ has suggested the following diagram, 
which indicates for a few of the more common fertilizing materials 
the combinations which may be safely made. In this diagram the 
dark lines unite materials which should never be mixed, the double 


SUPERPHOSPHATE 


AMMONIUM 
SULPHATE 


NY 


SODIUM NITRATE 
Fie. 1.—Diagram indicating what fertilizing materials may and may not be safely mixed. 












lines those which should be applied immediately after mixing, and 
the single lines those which may be mixed at any time. 






VALUE OF FLINT VARIETIES OF CORN.’ 





Tn a recent bulletin of the Connecticut State Station, Director E. H. 
Jenkins, writing more especially for New England and the more 
’ £ i, £ 
northerly regions where corn is grown, says: 







No more important subject connected with dairy farming can engage the 
efforts of farmers and of this station than the improvement of our corn crop, 
both in yield and in quality. Before the silo came in as a necessary part of the 
dairy equipment and before the feeding value of corn fodder and stover was 
generally recognized—corn being raised chiefly for the ears—we had in this 








@ Bot. Dept. [Trinidad] Bul. Misc. Inform., 1904, No. 42, p. 61. 
’ Compiled from Connecticut State Sta. Bul. 147. 
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State many varieties of flint corn, which were perfectly hardy, had been bred 
with more or less skill for very many years, and yielded shelled corn much 
richer in protein than we can buy to-day. Corn meal with some bran was the 
staple feed for cows. With the coming of the silo we have sought after varie- 
ties which would give the largest possible yield of “ roughage,” stalks and 
leaves, and these appeared to be the southern and western dents. Our smaller 
flints have been neglected. The cold summer of 1903 was disastrous to the corn 
crop, and it is believed that many farmers finally lost their crop of seed of these 
proved but somewhat neglected flint varieties in that year. Are we not in 
danger of parting with a birthright in letting these flint varieties slip away 
from us? 

While we are seeking to establish some leguminous crop to supply the present 
lack of protein on the farm, we need also to breed some of these flint varieties, 
naturally rich in protein, to a still larger production of protein and also of 
stover. 

The classic work of Hopkins and others at the Illinois Station has shown that 
this is quite possible and has shown how to accomplish it. 

Starting with some one of our well-established flint varieties of early ma- 
turity, in which it would not be difficult probably now to select ears bearing 
kernels with 12 to 13 per cent of protein, we may hope to secure an increase of 
several per cent in the average protein content of our crops of shelled corn. 

Such a gain would be of immense advantage to stock feeders and particularly 
to those who still abide by corn meal as the principal grain feed, along with 
wheat feed, and look with suspicion on all concentrated “ forcing ” feeds. 

This station has taken up this, together with the other question of increasing 
the yield of stover, in continuation of the work on the corn crop which it has 
done in past years. 


BUYING AND JUDGING SEED CORN.’ 


The work of the experiment stations on corn breeding, referred to 
in the previous bulletins of this series, has resulted in great activity 
in the line of improvement of seed corn both by individual farmers 
and by seedsmen. It is now widely recognized, as M. F. Miller, of 
the Missouri Station, states, that “ the importance of using seed corn 
that has been well bred (sometimes spoken of as ‘ pure bred ’) is just 
the same as the use of well-bred animals in breeding live stock. The 
laws governing the breeding of animals are the same as those gov- 
erning the breeding of plants, and the arguments in favor of using 
well-bred animals for breeding purposes apply with equal force to 
the use of well-bred corn for seed. The terms ‘ well bred’ or ‘ pure 
bred ’ as applied to corn mean much the same as they do in animals—- 
that is, strains or varieties that have been kept pure and selected for 
a series of years for high production and high quality. The produc- 
tive power of such corn as compared with that which has received lit- 
tle attention in the matter of selection is very marked, the well-bred 


‘Compiled from Missouri Sta. Cire. of Inform. 19. 
bU. S. Dept. Agr., Farmers’ Buls. 193, p. 20; 210, p. 11. 
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varieties often yielding from 5 to 40 bushels more per acre under con- 
ditions exactly similar.” 

Many professional corn breeders are engaged in the development 
of * pedigreed ” corn, and it is probable that for several years to come 
many farmers will get their seed corn from this source. “In such 
case the corn should always be bought in the ear. The corn which 
seedsmen or breeders sell in the ear is usually the most select, and that 
is the kind to buy. Moreover, a man should know exactly the char- 
acter of the corn he plants. It will always be economy, therefore, 
unless one knows definitely the kind of ears shelled, to pay the extra 
price for ear corn. Another thing that farmers should be cautioned 
against is the buying of corn from men who are not perfectly re- 
liable.” 

The characteristics which distinguish the most improved types of 
corn have been fully described in the earlier bulletins of this series 
above referred to. The points which it is desired to emphasize here 
are that if the farmer is not prepared to breed his own seed corn he 
should buy improved corn only from a reliable grower and in the ear, 
and examine it carefully to see that it is of the type and quality 
desired. 

TOBACCO SEED.“ 


In a recent bulletin of the Connecticut State Station, A. D. Shamel, 
of the Bureau of Plant Industry of this Department, calls attention 
to the fact that the most vigorous and productive tobacco plants can 
be obtained only by using the heaviest seeds. 


This is partly because the heavy seed has the most perfect embryo or plantlet 
in it and the largest supply of available plant food to support the seedling until 
it has developed roots and leaves so as to feed itself. 

One of the causes of freak tobacco plants—that is, such as top out prematurely 
or differ in shape and quality of leaf from the bulk of the crop—is the sowing 
of small and light seed. In a series of extensive experiments in the Connecticut 
Valley, the writer separated samples of seed of the varieties grown in this 
region into light, medium, and heavy grades. In all cases the small and light 
seed produced the earliest plants in the seed bed, and these plants when set in 
the field developed a large percentage of undesirable plants which are almost a 
total loss to the grower. * * * Heavy seed produces large, healthy, uniform, 


and well-developed plants. * * * 


Many of the light and inferior seeds are of the same size as the heavy and 
desirable seed, and the difference generally between large and small seed is 
slight, so that it is not possible to separate the desirable from the undesirable 
seed by screening with any kind of sieves. \ 

The common method of water separation was found to be thoroughly unsatis- 
factory. 

A seed separator making use of an air current was therefore made and was 
successfully used. This consisted of a glass tube 1 inch in diameter and 5 feet 





«Compiled from Connecticut State Sta. Bul. 148. 
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long, and a glass receptacle for holding the seed, having the diameter of the long 
glass tube, and so arranged with a finely woven wire screen in the bottom as to 
hold the seed in the receptacle and at the same time freely admit a current of 
air directly into the seed. The top of this receptacle is fitted with a coupling 
into which the long glass tube can be set and held in place. The current of air 
is generated by a common foot bellows, and regulated with a valve. 

The seed to be separated is poured into the receptacle, usually about 1 to 
2 ounces at a time, the glass tube set in place, and a current of air pumped 
into the seed. The lightest seed and the chaff are first blown out of the tube, 
and next the small seed. Small seeds of the same character as the larger seeds 
have proportionally more surface than the larger; consequently the small as well 
as the light seed is removed by this machine. It is believed that machines con- 
structed on this principle will be found satisfactory. 

A large number of tobacco growers in Connecticut are this year fol- 
lowing Mr. Shamel’s advice to separate their seed and grow their 
tobacco only from the heaviest and best seeds they have. 


COWPEA SEED.’ 


A bulletin of the Oklahoma Station calls attention to the fact that 
cowpea seed always commands a good price, and, in fact, that the 
price is often so high as to restrict the area planted. This is due to 
the fact that the peas are difficult and expensive to harvest and store. 

The bulletin discusses two methods generally used in harvesting 
cowpea seed—namely, hand picking and cutting and thrashing the 
vines. Thorough harvesting by hand requires several pickings at 
different dates, and as the price of efficient farm labor is usually high 
this method of harvesting is expensive, it being estimated that hand- 
picked peas cost from 75 cents to $1 per bushel for harvesting. 
Waiting until the vines are ripe and cutting and thrashing or flailing 
results in a considerable saving of labor and expense, but is accompa- 
nied by a considerable loss of seed. 

The scythe-mower, one of the bean harvesters found on the mar- 
ket, or an improvised cutter may: be used in harvesting the peas. 
Cutting with the scythe is laborious, and the ordinary mower is diffi- 
cult to operate in heavy and tangled vines and wastes peas by shell- 
ing. On the whole, the best way to harvest the cowpea vines appears 
to be to cut off the plants just below the surface of the ground by 
means of a bean harvester. Where much cowpea seed is to be raised 
in the most economical way such a machine is considered indispen- 
sable. The small farmer, however, can not afford a bean harvester. 

He can use practically the same method by making a knife about 18 inches 
long with a shank on one end of it about 10 inches long for attaching it to the 
shank of a cultivator. The knife should be made out of good spring steel, and 


when it is placed it should slope backward at an angle of a little less than 45° 
and slightly down at the free end. The blade should be at least 2 inches wide 





¢ Compiled from Oklahoma Sta. Press Bul. 112. 
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and a fourth of an inch thick and reenforced at the heel, as good-sized plants 
will give it quite a strain. After a little experience in adjusting, the operator 
will find it a very useful implement for the purpose and quite inexpensive. The 
advantage in cutting the plants below the ground is that not near as much seed 
is shattered in cutting. In this, as well as with the other methods, the vines 
bearing seed should not be run over by horses or implements. If they are in the 
way, put them to one side with forks. After cowpea vines bearing seed have 
been cut it is desirable to get them stored or thrashed as soon as possible, as 
the sun causes the pods to shed the seed. Usually the vines are so green and 
contain so many green leaves that they can not be put in a stack or mow without 
some curing in the field. ‘The vines should be put in cocks at once after cutting, 
and after a day or so curing in the field be put in smal] loose stacks or in mows, 
where the beans that shatter out may be saved. Many times half of the seed 
is allowed to shatter out after the vines have been shocked by leaving them in 
the field too long. The greater part of the drying and curing should be done in 
the stack or the mow. 

The vines that have ripened seed are not near as sappy and hard to cure as 
when they are cut early for hay. If the grain is to be flailed out it can be done 
with more ease if the vines are pretty well dried out. If the grain is wanted 
for seed it is not practicable to thrash the crop with a common thrasher as 
the grains crack so readily. Some report that by putting in blank concaves and 
removing some of the teeth from the cylinder and reducing the speed the work 
is satisfactory, but our experience, after taking all these precautions, is that 
too many peas are cracked to make the operation practicable when the peas are 
selling at the present high prices. Flailing out the seed will be found the best 
for the average farmer. When the pods are well dried the operation is not 
expensive or laborious. 

Cowpea seed is often greatly damaged in storage by the weevil. 
Such damage can be prevented by putting the seed in a close covered 
bin and placing a dish of carbon bisulphid on the top of the seed. 
The carbon bisulphid evaporates rapidly and the heavy fumes 
sink into the mass of the seed and destroy the weevils. The opera- 
tion should be repeated several times during a season if the seed is to 
be kept free from the weevil. 

In small quantities the carbon bisulphid costs 15 to 25 cents per pound. As 
a rule, 1 pound of the liquid will treat 30 bushels of the seed. The liquid and 
the gas are very inflammable and poisonous and all fire should be kept away 
from it. If the weevils are kept out and the seed is stored in a dry place it 
will retain its vitality two or three years. 


TREATING SEED OATS FOR SMUT.“ 


In a recent bulletin of the Indiana Station, J. C. Arthur, who has 
been making a careful study of the subject for many years, says: 

The farmer who raises oats is very likely to sustain a considerable loss of 
his crop from the presence of smut in the field. Oat smut is a fungus that 
starts when the seed germinates, grows inside the stalks, using part of the 
nourishment of the oat plant, thereby preventing the stalks attaining full 





@ Compiled from Indiana Sta. Buls. 87, 103. 
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height, and winds up its career by turning the grain, and often the chaff, into 
a black powder, which is made up of the reproducing spores of the fungus. 
If this black powder gets upon the seed grain sown the following year, the 
resulting crop will be correspondingly injured by smut. 

Oat smut is very common throughout the State and the country at large. 
Unless preventive measures have been taken, almost any field will show from 
a few per cent to 10, 15, 25, or even 50 per cent of smut. Any amount under 
10 per cent attracts little or no attention, because the affected stalks are, for 
the most part, so much shorter and less conspicuous than the healthy ones, due 
to the dwarfing action of the fungus. * * * If any farmer doubts that he 
is losing from 1 to 10 bushels or more of oats out of every hundred that he 
harvests, let him go into his field and count every stalk, little and big, to the 
extent of 500 or 1,000 in different parts of the field, making note of the number 
of those blasted with smut, and he will be surprised at the result. He should 
not be deceived into thinking that some of the stalks are too small to be worth 
counting, for if it had not been for the attack of smut they would have been as 
large as the others and borne full-sized heads of good oats. 


W. A. Henry, of the Wisconsin Station, estimates the loss from oat 
smut in Wisconsin alone at from $3,000,000 to $7,000,000 annually, 
according to the season and other conditions. The great value of an 
efficient practical method of prevention of smut is obvious. 

The formalin method of treatment “has proved remarkably effi- 
cient, cheap, and easy of application, and comes as near to being an 
absolutely satisfactory process as any known for a fungus disease.” 
This method, as Professor Arthur describes it, is as follows: 

Sprinkle the seed oats with a solution of formalin of the strength of 1 pound 
of formalin to 50 gallons of water until nearly moist enough to pack in the hand, 
shovel into a pile, and cover. After two hours or more the oats are ready to 
sow, or can be spread out and dried and kept for future sowing. 

Formalin is a gas dissolved in water, and the reason for covering the oats is 
to keep it confined and give time for the gas to penetrate between the chaff of 
the grain, and thus reach every spore of the fungus and kill it. After the spores 
are killed it is immaterial whether the grain is sown at once or dried and sown 
after a time. If sown without drying, a little more per acre should be used to 


allow for swelling. 
The efficiency of this method has been fully tested and is beyond question. 


Its cost is about 14 cents per bushel, or less, for the material. Formalin can be 
bought at almost any drug store. The time and labor required are not great, 


and the returns are ample. 

An application of this method of treatment, which promises great 
practical usefulness in the grain-growing regions, is in the treatment 
of seed oats on a large scale in the elevators. A great deal of seed 
oats is bought directly from the elevators, and Professor Arthur's 
experiments at a local elevator show that oats may be rapidly, effi- 
ciently, and cheaply treated for smut in the elevator. 

All the handling of the grain being done by machinery made it possible to 
apply the formalin treatment most expeditiously at the rate of 500 bushels per 
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hour. Formalin was used of the strength of 1 pound in 25 gallons of water, and 
about 100 gallons of the solution used for each 500 bushels of grain. The cost 
of the formalin for this amount of grain is therefore from $1.20 to $1.60, 
according to the retail market price at the place of purchase, or about one-third 
of a cent per bushel. 

To carry out treatment in this manner it is necessary to have a vertical drop 
or chimney about 3 feet square and 40 to 50 feet high. On the inside of this 
drop are placed shelves or defiectors sloping downward, alternately on two 
opposite sides from top to bottom. As the grain drops from the top it is tossed 
from side to side as it strikes against the deflectors in its fall, and is thus thor- 
oughly mixed. By means of a small steam pump the solution of formalin is 
thrown against the falling grain, near the top of the drop, in a fine spray. The 
rate at which the grain is allowed to flow determines the amount of solution 
applied per bushel. By the time the grain reaches the bottom it has been so 
agitated that the moisture is distributed with perfect uniformity. 

The grain is allowed to remain in the bin at the bottom of the drop, or run 
into another bin, as may be most convenient, and after standing not less than 
two hours, or over night if desired, it can be taken to the field for sow!ng, er can 
be run again through the drop and this time dried out by a blast of cold air. 
After drying, the oats may be kept indefinitely or shipped. Oats thus treated 
are not injured for feeding, but if properly handled are even improved by killing 
deleterious germs other than smut spores. * * * 

There are already a number of grain elevators in Indiana fitted with machin- 
ery for this work. Some of them will treat seed oats in this manner for any 
farmer without additional charge, and the expense in any case will amount to 
little more than the time of going to the elevator, while the profit to the farmer 
may be considerable. 


POTATO CULTURE.* 


As a result of a large number of experiments, F. W. Rane, of the 
New Hampshire Station, gives the following concise directions 
regarding the culture of potatoes in New England: 


Soil and location.—The ideal potato soil is deep, friable, retentive of moisture, 
and well drained. Heavy clay and very light sandy soils should be avoided. 
Stony land renders planting and cultivating difficult and expensive. The 
presence of decaying organic matter in the soil not only furnishes valuable plant 
food, but also increases its water-holding capacity. Everything else being 
equal, a northern slope would be preferred to a southern one, except when 
grown for early use, as the crop is sometimes badly injured by the intense heat, 
increased by a southern exposure during a hot, dry season. 

Manure.—Fresh stable manure, especially when harrowed in, tends to pro- 
duce such diseases as scab, blight, and rot, and should therefore be applied, if 
possible, to the crop preceding, and enough used to provide for the needs of 
both crops. 

The potato thrives best in a cool, moist soil, and, unlike the corn crop, roots 
quite deeply. It is therefore recommended that stable manure be plowed in 
for the above-mentioned reasons, and also to prevent the germination of the 
weed seeds contained in it, thus greatly reducing the cost of hand cultivation. 

When a crop is to be grown on freshly broken sod, the best results will gen- 


«Compiled from New Hampshire Sta. Bul. 111. 
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erally be obtained by plowing in a light application of stable manure, and using 
in the drill 8 to 10 hundredweight per acre of a good high-grade fertilizer.¢ 

Chemical fertilizers.—In large potato-producing sections where the supply of 
stable manure is limited many growers are obtaining splendid results from the 
exclusive use of chemical fertilizers, using about 1,500 pounds per acre. Where 
the physical condition of the soil is poor we should recommend plowing under 
a crop of clover, peas, or, other legumes, and the application of 12 to 15 hun- 
dredweight per acre of a high-grade fertilizer. In using either stable or 
chemical manures an excess should be avoided, as it tends to produce an over- 
growth of vines, which excludes the air and sunlight, thus favoring the condi- 
tions which invite and spread the attacks of the blight. 

One hundred bushels of potatoes contain about 12.6 pounds nitrogen, 4.5 
pounds phosphorie acid, and 380 pounds potash. 

The knowledge of the analysis of the crop is of little value to the grower until 
he has studied his soil and learned its needs; but, knowing both, he will be able 
to apply at the lowest cost the proper amount of plant food required to produce 
a full crop. 

Preparing the ground.—The time for plowing will depend largely upon the 
nature and situation of the field. If infected with quack grass or located upon 
a slope that is liable to wash, spring plowing would be preferred. If plowed in 
the fall, an extra amount of harrowing will be necessary in order to obtain the 
same results as produced by spring plowing. Whatever the time selected for 
plowing, the soil should be harrowed and pulverized in a thorough manner, not 
being content with stirring and leveling the surface only, but using such harrows 
as will work deep and leave the soil in the best condition to receive the crop. 

Seed.—Good seed is one of the essentials to success in growing this crop. As 
the potato decreases in vitality when grown from poor stock, it is best to either 
select carefully our own seed by saving the product of such hills as yield the 
greatest weight of smooth, marketable tubers, or buy from a reliable grower 
whom we know to be selecting his seed in a like manner. 

It is a false idea of economy to save a few dollars per acre by using cheap 
seed, and thereby ruin your chances of success at the start. The fact that many 
growers are planting small and indifferent seed year after year largely accounts 
for the low average yield reported, and also for the deterioration of most 
varieties after eight or ten years in the hands of the average grower. 

Small to medium tubers grown from seed selected as already mentioned, that 
have not lost their vitality by sprouting, will generally produce a more satis- 
factory crop than larger seed of the same variety grown from a poor strain of 
tubers that have been weakened by excessive sprouting. 

Varieties.—As our New England markets demand a round or oblong white 
potato, we recommend for main crop the planting of such varieties as the Green 
Mountain and Delaware, or varieties that closely resemble them. 

As seedsmen are each year introducing and selling at fabulous prices new and 
untried varieties, the most of which are soon dropped from their catalogues and 
forgotten, we advise growers to depend on standard sorts that have been fully 
tested and found adapted to their soil and market, and allow their experiment 
station to test the novelties for them, thus preventing a large annual waste of 
time and money. 

Planting.—The time for planting will depend upon the soil, locality, and sea- 


a Containing 3 per cent of nitrogen in nitrate of soda and sulphate of am- 
monia, 6 per cent phosphoric acid in dissolved boneblack, and 10 per cent of 
potash in muriate or sulphate of potash. 
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’ 
son. If wanted for early use, the seed should be planted in April, while for 
main crop the work may be done between the 1st and 20th of May. 

Improved planters are rapidly coming into general use among the large 
growers, and while their cost prohibits their ownership by the average farmer, 
the purchase of one is generally recommended in cases where 6 or more acres 
are annually planted. Unless great care is taken in cutting the seed to have 
the pieces uniform in size and shape, and good judgment exercised in operating 
the machine to secure an even distribution of the seed and fertilizer, also 
straight rows and proper covering, the advantage of the planter will be lost. 
The depth for covering should depend upon the nature and condition of the 
land; in low or clayey soils 3 inches will be sufficient, while upon light, well- 
drained land a covering of 4 inches is advisable. 

The distance for planting should be governed by the fertility of the soil and 
the variety used, as well as by the number of eyes on each piece of seed. A 
good rule for most conditions is to use seed cut to two or three strong eyes and 
plant every 15 to 18 inches in rows 3 feet apart. 

Cultivation.—This is a very important operation, and must be attended to at 
the proper time if the crop is to be kept clean and thrifty at a minimum cost. 
The neglect of a few days in one cultivation may mean the difference between 
profit and loss. Cultivation should begin by stirring the soil with a weeder or 
smoothing harrow within one week from time of planting, and the operation 
repeated every week or ten days as long as the size of plants will admit, the 
objects sought being to prevent crusting of the surface soil and the extermina- 
tion of weeds before they have gained foothold in the soil. 

The horse cultivator will next be of service in cultivating the crop, and should 
be run quite deep for the first cultivation, after which all operations should 
be shallow, as deep cultivation after the plants have become well established 
causes untold injury to the roots feeding in the top soil. 

The amount of hand hoeing necessary will depend upon the thoroughness of 
the above operations and the amount of grass and weed seeds in the soil. If 
the weeding and cultivating has been faithfully done, the only necessary hand 
work should be in the removal of the scattering weeds along the row. 

Diseases.—The principal diseases are the early and late blight and scab. 

The early blight usually appears from the middle to the latter part of July, 
during hot, dry weather, and causes a premature dropping of the foliage, but is 
unattended by rot. 

The late blight usually appears in August and spreads very rapidly during 
warm, moist weather. Its attacks are sudden and destructive, and are usually 
accompanied by rotting of the tubers. 

The above diseases may be prevented by thoroughly spraying with Bordeaux 
mixture. The first spraying application should be made when the vines are 8 
to 12 inches high, which with the late varieties will be about July 15. The 
number and frequency of later sprayings will depend largely upon the weather, 
Usually four to five times will be sufficient, unless washed off by heavy rains, 
the object being to keep the vines covered with the mixture at all times after 
the first spraying. To destroy the potato beetle, one-fourth to one-half pound of 
Paris green should be added to each 50 gallons of mixture. To prevent the 
scab, avoid contaminated land and seed, also excess of fresh stable manure. 
Seed that is affected, and smooth tubers that have been selected from affected 
stock, should be treated with formalin or corrosive sublimate solutions before 


planting.¢ 
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FURTHER POINTS IN TOMATO GROWING.“ 


The Ohio Station has recently published in bulletin form the 
results of a number of years’ work at that station in the forcing of 
tomatoes. The station reports that while tomatoes are profitably 
forced in midwinter near large cities in the East, the practice has 
gained but little headway in Ohio. The prices received are not suf- 
ficiently high to make it profitable. In growing early spring and 
summer crops under glass there has usually been good profit. The 
tomatoes grown at the station have been marketed for the most part 
in small cities near the station and in Cleveland. 

The most noteworthy fact in this connection is that while these markets have 
been well supplied with southern. tomatoes, the prices received for greenhouse 
tomatoes have been considerably above and often double those quoted for the 
southern product. This is because of the superiority of well-ripened green- 
house tomatoes over those shipped in a green state from the South. There is 
a steady demand, even in small cities, for the home product at prices which are 
remunerative. At the season when tomatoes can be grown in the greenhouse 
to best advantage they are more profitable than either lettuce or cucumbers 
during the same period. The crop is one well deserving the attention of those 
engaged in vegetable forcing. 


In recent experiments at the station the early yields with both 
Stone and Beauty varieties were much in favor of plants set 1 foot 
2 I 
apart each way and trained to a single stem. The total yield also 


of the Stone variety was greatest when the plants were thus spaced, 
and nearly as good results were secured with the Beauty variety. 
The general conclusion was that in planting 2 feet apart each way, 
as has been the usual custom at the station, the plants have not been 
crowded so closely as they might have been to secure the highest 
yield per square foot. Early yield, which seemed to be favored by 
close planting in this experiment, is of especial importance because 
of the increased price received for the early product. 

A large number of experiment stations, including Maine, Virginia, 
New York, and New Jersey, have also reported the results of pruning 
tomatoes to one or more stems and uniformly recommend the single- 
stem training. On this point the New York State Station reports 


as follows: 

Single-stem training is clearly superior to three-stem training for forcing 
tomatoes in winter in this climate. The superiority in seen in the larger yield 
of early ripening fruit and in the larger total yield. There is but slight dif- 
ference in the average size of fruit produced under the two methods of train- 
ing, but on the whole the fruit of the single-stem plants seems to be slightly 


the larger. 


4 Compiled from Ohio Sta. Bul. 158; New York State Sta. Bul. 125. For an 
earlier account of tomato culture see U. S. Dept. Agr., Farmers’ Bul. 186, p. 12. 
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Another point reported upon by the Ohio Station is the matter of 
subirrigation of tomatoes in the greenhouse. The subirrigat2d to- 
matoes gave considerably larger yields than surface-watered tomatoes. 
The average size of the fruits of the subirrigated tomatoes was also 
larger and the amount of rot per square foot very much less than 
in the case of the surface-watered plants. On this subject the sta- 
tion states that— 

In our experiments we have found that by repeated watering on the surface 
the soil, unless more porous than the average greenhouse compost, becomes 
packed, and as a result, unless considerable care is exercised in watering, the 
lower portion of the bed will often become quite dry, even though the upper 
surface be thoroughly soaked. This not only results in a check to the growth 
of the plants, but if it occurs after the fruit has become well developed it will 
often cause a considerable loss from dry rot. On the other hand, when the 
water is allowed to rise by capillary attraction, as is the case when subirriga- 
tion is practiced, the soil is kept open and porous and in good condition for the 
free access of air and acts as a sponge in taking up and holding a large amount 
of water. Subirrigation not only gives the best growth of plants and highest 
yield, but it also serves as a cheek to the disease known as dry or tip rot. 


In this connection the value of a mulch with subirrigation is 
pointed out. A grower, near Wooster, is reported to control the mois- 
ture of his tomato beds by subirrigation and the use of a mulch. The 
best results have been secured by mulching as soon as the tomatoes are 
planted in the bed. The surface of the mulch is allowed to become 
dry and remain in that condition for some time. 


If the mulch is kept wet on the surface from the start the presence of the 
moisture seems to bring about conditions which promote disease. Toward the 
close of the season he surface-waters the mulch and thus washes some of the 
fertility out of the manure into the soil, where it is available for the crop- when 
it is most needed. Where the water supply is scanty, mulch should be used, 
whatever method of watering is employed, and it will be found beneficial in 
all cases. * * * Mulching with strawy manure accomplishes the same 
results as subirrigation. It is more beneficial, however, with surface watering 
than with subwatering. 


INFLUENCE OF FEED ON MILK.“ 


The extent to which the composition of milk, especially its fat 
content, can be influenced by the food of the cow has been the subject 
of much discussion and difference of opinion. H. H. Wing and J. A. 
Foord, of the New York Cornell Station, discussing this question, 
say: 

For a long time the opinion has been very strong in the minds of dairymen 
that the percentage of fat in milk is directly and largely influenced by the food 
of the cow. If ninety-nine out of a hundred dairymen are asked whether they 
can make their cows give richer milk by changing the food, they will answer 
at once in the affirmative, and many will go so far as to say that they have 
done it time and again. Still, this is one of the results that careful investigators 


«Compiled from New York Cornell Sta. Bul. 222. 
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have been trying to secure for the last twenty years, and so far they have met 
with little or no success. 


While a summing up of all the work on this subject heretofore 
done in this country and abroad would indicate that, in general 
terms, “it is not possible materially and permanently to increase 
or diminish the percentage of fat in the milk of a cow through 
changes in the amount or character of the food,” it was thought that 
these results were not conclusive, because the experiments were, as 
a rule, made with cows which had previously been well fed and cared 
for. 

The author therefore undertook to determine what would be the 
effect on the milk of high feeding of cows which had previously 
been insufficiently nourished. The experiments were made with 10 
cows from a single farm herd of 21 cows of mixed breeding, only 4 
of which were over eight years of age, thin in flesh at the beginning. 
At the height of the lactation periods the cows were given all they 
would readily consume (averaging 8 to 12 pounds daily) of a grain 
‘ation made up largely of cotton-seed meal, wheat bran, gluten feed, 
buckwheat middlings, and old-process linseed meal, with occasionally 
ground oats and corn meal. The proportions and combinations of the 
different feeds varied at different periods. The improved ration 
contained about twice as much digestible protein as the cows had 
formerly been receiving. 

The results show that “in a herd of poorly fed cows an abundant 
‘ation, easily digestible and rather nitrogenous in character, and con- 
tinued through two years, resulted in an average increase of one- 
fourth of 1 per cent of fat in the milk (or a percentage increase of 
about 6 per cent). This was accompanied by an increase of about 
50 per cent in total amount of milk and fat produced. The increased 
production was secured economically so far as the food cost of milk 
and fat is concerned.” 

The improvement of the general condition of the cows receiving 
the richer rations was very rapid and very marked. 


PROTECTING COWS FROM FLIES. 


Of the various remedies suggested for relieving cows of the annoy- 
ance from flies, some have proved more or less efficient. In consider- 
ing the use of such remedies it seems desirable, therefore, to determine 
what effect, if any, flies have on milk production. Several stations 
have published data which bear on this point. 

/ In 1899, W. L. Carlyle, of the Wisconsin Station, reported an ex- 








«Compiled from Connecticut Storrs Sta. Bul. 32; Massachusetts Sta. Rpt. 
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periment in which seven cows were practically protected from flies 
during the daytime by confinement in a comfortable stable provided 
with screen doors and windows, and several other cows, confined in a 
small lot abundantly supplied with shade trees, were constantly on 
the move fighting flies. Both lots were pastured at night, received 
the same kind and amount of grain feed, and also all the freshly cut 
sorghum and green corn that they would eat readily. The cows con- 
fined in the stable ate more of the green corn and sorghum, but lost 
more in live weight during the four weeks of the experiment than the 
cows left out of doors. During the first two weeks of the experiment 
the cows in the stable produced 56.7 pounds of milk less than during 
the two weeks previous, while the cows not confined decreased only 
40.4 pounds. The corresponding decrease in the production of fat 
was 0.81 pound for the stabled cows and 2.16 for the cows not 
stabled. 

This experiment can not be accepted as in any way conclusive, and yet it 
would seem to indicate that while the cows in the stable increased slightly more 
in the percentage of butter fat in their milk than did the lot in the paddock, yet 
they ate more of the feed and fell off more in the amount of milk given, though 
they decreased much less in total fat production. It is easily seen, however, 
that the increase in the total amount of butter fat given in the one lot over the 
other in this experiment was not sufficiently great to pay for the increased 
trouble and expense entailed in the stabling of the cows during the greater part 
of every day. 

In an experiment at the Oregon Station a proprietary remedy for 
repelling flies was applied to four cows from July 25 to September 30. 
These cows gained 265 pounds in weight during the period of treat- 
ment, while four cows kept under similar conditions, but not treated, 
gained only 212 pounds. Two of the treated cows showed a shrinkage 
of 12.6 per cent in milk production during August and September 
as compared with their yields during the two months preceding this 
period. Two other cows not treated showed a corresponding shrink- 
age of 22.4 per cent. While the results indicate some advantage from 
the use of the fly repellant, the data reported are not sufficient to war- 
rant a definite conclusion from the standpoint of economy. 

In 1902-3 C. L. Beach and A. B. Clark conducted experiments on 
this subject which have been published very recently in a bulletin of 
the Connecticut Storrs Station. The station herd was divided into 
two similar groups, one of which was treated daily with a proprietary 
remedy for repelling flies during the first, third, and fifth weeks of the 
experiment in 1902, and the other lot during the second and fourth 
weeks of the same period. In all other respects the two lots received 
the same treatment. The experiment was repeated in 1903 on the 
same plan, except that the periods were increased to two weeks and the 
records of only the second week of each period were used in order that 
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the possibility of the effects of the treatment extending from one pe- 
riod into the next might be avoided. It is stated that the remedy the 
second year was efficient as a fly repellant. On several occasions the 
milk had a peculiar odor, which was attributed to the remedy. No 
appreciable gain either in the production of milk or butter fat was 
considered due to the use of the fly repellant in the experiments. The 
conclusions, as stated by the authors, are as follows: “(1) The annoy- 
ance of cows by flies seems to be overestimated, and (2) certain pro- 
prietary ointments, known as ‘ fly removers,’ will protect the animal 
to a greater or less extent, but their use has little or no effect on the 
milk or butter-fat secretion.” 

It would rather seem, therefore, that no great claim can be made 
for such remedies on the ground of economy of milk production. 
However, the results of experiments with such proprietary remedies 
do not warrant sweeping conclusions as to the general question of the 
advisability of protecting farm animals from annoyance by flies. 
Under more extreme conditions of annoyance the benefits of efficient 
protection would probably be more marked, and it is obvious that in 
many cases such protection is demanded from humanitarian consid- 
erations, if for no other reason. 


—_ 


RECENT EXPERIMENTS WITH TURKEYS. 


Although turkey raising is an important branch of the poultry in- 
dustry, little experimental work has been carried on with this class of 
poultry at the agricultural experiment stations as compared with the 
amount of work which has been done with chickens and ducks. For 
many years the Rhode Island Experiment Station has studied the 
breeds and breeding of turkeys, the development of the turkey indus- 
try, and the characteristics and treatment of turkey diseases. This 
work, which has furnished results of great interest and value, is being 
continued. 

As is well known, turkeys retain many of the characteristics of 
their wild state. They roam extensively, gathering much of their 
own food, and unless prevented will make their nests in out of the 
way places, where they are free from interference. In some regions, 
particularly the southern United States, it is a custom to gather the 
turkey eggs and hatch them under hens, as they may be thus cared 
for more successfully than otherwise. The young chicks are deli- 
cate, and if hatched by a turkey they are apt to roam with the mother 
while yet too young, and the percentage of loss will be very high. If 
the turkey is allowed to sit, there are other difficulties to be met, as 


@Compiled from Ann. Rpts. Live Stock Assocs, Ontario, 1902, p. 107; Canada 
Expt. Farms Rpt. 1897, p. 331; Minnesota Sta. Bul. 91; Rhode Island Sta. Rpt. 
1904, pt. 2, p. 174; South Carolina Sta. Bul. 74. 
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the nests are often some distance from home, and it is not easy to look 
after the hen when she has commenced to sit nor can the young be 
readily attended to when hatched. Believing that a considerable 
saving would be effected if turkeys could be confined during the lay- 
ing season without an injurious effect upon the production and fer- 
tility of eggs, O. M. Watson, of the South Carolina Experiment Sta- 
tion, studied the problem with Bronze and White Holland turkeys, 
two hens and a male bird of each variety being used. The two lots 
were confined in runs 80 by 100 feet long, and were given a variety 
of feed—in the morning a mash composed of equal parts of wheat 
bran and corn meal and on alternate nights whole corn and wheat. 
At all times they had access to oyster shells, and were fed ground 
bone and meat scrap twice a week. Two nests a yard square were 
provided in each run. They were covered at the top to keep out rain, 
and were partly hidden behind brush. Both breeds began laying 
late in March, the Bronze producing 42 eggs and the White Holland 
36. On the tenth day examination showed that 38 of the Bronze 
turkey eggs and 27 of the White Holland were fertile. The number 
of eggs hatched with each lot was 27 and 16, respectively. “ During 
incubation 4 eggs were broken by the Bronze hens and 6 were broken 
by the White Holland, all of which were fertile. The eggs that did 
not hatch were those laid during the first two weeks.” 

As will be seen, it was possible in this test to induce the turkeys to 
lay in the nests which were provided for them, and a fairly large 
percentage of the eggs laid proved fertile. 

Data collected by the Ontario Department of Agriculture from a 
number of successful poultry raisers furnishes additional informa- 
tion on this point. One of the turkey raisers quoted states that if 
barrels or boxes are placed in secluded spots around the farm build- 
ings, with some straw for nests and a nest egg, the turkey hens will 
very seldom wander to the woods, especially if the nests are made in 
good season. Another writer states that when nests are prepared in 
the orchard with brush and old boards, in such a way that they 
resemble a brush heap, the turkeys are very apt to lay in them. It 
was also noted that young birds lay earlier than the older birds. 
If turkeys are well fed in the spring they will begin laying before 
the fence corners and rubbish heaps, which they prefer for nests, are 
free from snow, and under such circumstances they are more likely 
to make their nests about farm buildings. 

According to a recent English agricultural journal,? a large tub or 
barrel laid on one side may be satisfactorily used for a turkey nest. 
A round nest should be shaped from damp soil, well beaten down, 
with a little slaked lime shaken over the inside, which makes it firm. 








@ Mark Lane Express Agr. Jour., 92 (1905), No. 3839, p. 545. 
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The nest should be lined with fine hay. A large nest from 20 to 24 
inches square should always be provided, as otherwise the tail feathers 
become injured and do not get straight again before the birds molt. 
The article quoted recommends corn, barley, and dry rice as the best 
grains for turkeys while sitting and emphasizes the importance of 
proper feeding at this time. 

The data collected by the Ontario Department of Agriculture offer 
some information regarding turkey management and fattening. A 
liberal use of insect powder about the nests and on the old birds and 
young chicks is recognized as an important measure. In general, the 
turkey raisers quoted agree on the importance of strong, healthy 
breeding stock, the need of confining the young turkeys for two or 
three weeks after hatching, protection from dampness, and the feed- 
ing at first with soft feed, which, however, should not be sloppy. 

As regards the young birds, one feeder recommends for the first 
week stale bread soaked in milk and pressed quite dry, and after this 
such feeds as hard-boiled egg yolks with stale bread crumbs. Occa- 
sionally a little black pepper may be used, and the young birds should 
be fed every two or three hours. Sour milk curds, with finely cut 
onion tops and dandelions, are also recommended, the green feed 
being regarded as especially desirable. When two or three weeks 
old, the young turkeys can be fed grain, and, of course, should always 
be supplied with fresh water, grit, and the necessary green feed. As 
they grow older they are allowed to roam, and when they have access 
to stubble fields, and grasshoppers are abundant, they will need little 
feed except what they can gather until it is time to fatten them for 
the Thanksgiving or holiday trade. For fattening, a favorite grain 
mixture is corn, oats, and wheat. One of the writers quoted suggests 
finely chopped buckwheat, oats, and barley 1:2:1, a little commercial 
poultry food rich in protein being added, and the whole moistened 
with milk. The hulls should be removed from the finely chopped 
grain by sifting. 

In a discussion of the essential features of poultry raising under 
local conditions, recently published by the Minnesota Agricultural 
Experiment Station, C. E. Greene makes some statements regarding 
turkeys which are based on personal experience. 

The young chicks are allowed to roam at will and are fed occa- 
sionally some corn cake. For fattening, barley and corn soaked or 
boiled for a short time, are considered good feeds. “If the turkeys 
are kept in a slightly darkened room and fed heavily for about three 
weeks the quality of the flesh will be very much improved, and they 
will generally pay for the feed in extra weight.” For the winter 
feeding of breeding stock whole corn, wheat, or barley, with grit and 
water, are recommended. “Twice a day is often enough to feed them. 
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They do not need a warm place in which to roost. They will do better 
in a rather cool house with plenty of fresh air.” 

“The high prices paid for turkeys in November and December and 
the ease with which they may be raised should stimulate a greater 
interest in turkeys among farmers who can give them a good range.” 

A test carried on in Ireland of different methods of fattening tur- 
keys was recently reported by H. de Courcy.*. Thirty young cockerels 
of similar breed, which had ranged on stubble fields for about three 
weeks and had received some grain during the latter part of this 
time, were divided into three uniform lots, the individual turkeys 
weighing on an average about 17 pounds each. The feeding period 
covered three weeks, and during the first ten days all the turkeys were 
fed in the morning a mash of equal parts of boiled potatoes, boiled 
turnips, barley meal, maize meal, and ground oats with one-half as 
much linseed meal, the grain being wet up with skim milk to a rather 
stiff mash. Milk and water in separate vessels were also supplied, as 
well as mixed charcoal and grit. The turkeys were fed in a yard, and 
after an hour for feeding and exercise were turned into a rather 
dark poultry house, where they remained until evening, when they 
were again driven to the yards and fed crushed corn, oats, and barley. 
During the latter part of the test this method of feeding was con- 
tinued with one of the lots, with the result that the average gain per 
bird during the entire feeding period was 2 pounds 12.ounces. Of 
the remaining two lots one was fed twice a day by hand cramming a 
stiff mash of equal parts of ground barley, corn, and oats with a 
small amount of melted fat, linseed meal, and skim milk, the mixture 
being rolled into pellets about 2 inches long and 0.75 inch in diam- 
eter. The average gain for the entire period was 3 pounds 6 ounces 
per bird. The remaining lot was fed with a cramming machine ¢ 
similar mixture wet up with skim milk to form a slop of about the 
consistency of cream. .Owing to their size and strength, it is stated 
that at first some difficulty was experienced in feeding the turkeys, 
but this was soon overcome by placing the birds one at a time on a 
low stand, which raised them off the ground so that the head was on 
a level with the nozzle of the cramming machine and in such a posi- 
tion that they could be fed conveniently. “After a day or two the 
turkeys grew accustomed to this manner of feeding, and when meal 
times came they showed much eagerness to mount the stand and 
receive their share of food.” With this lot the average gain was 4 
pounds 4 ounces per bird. As will be noted, the greatest gain was 
with the turkeys fed the soft mash with a cramming machine. The 
cost of feed ranged from 34 cents per head with the turkeys fed with- 
out cramming to 41 cents with those fed with a cramming machine. 


2 Jour. Bd. Agr. [London], 11(1904), Nos. 7, p. 8&5; 8, p. 495. 
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ter At the Manitoba Experiment Station S. A. Bedford a few years 
ago studied the gains made by turkeys confined in pens as compared 
nd with those allowed their freedom. The birds in pens were given all 
ter they would eat clean of a mixture of wheat, oats, and barley 2:1: 1. 
e.” In the morning the grain was fed chopped and wet with milk, but in 
Ir the evening it was fed whole. It was noted that the turkeys were 
els apparently more fond of oats than of the other grains, so toward the 
ne end of the fattening period the proportion of this grain was increased. 
a A little grain was fed the turkeys which were not confined in addition 
ye to the food which they could gather. The five turkeys in pens 
od weighed on an average 6.55 pounds each at the beginning of the test. 
me During the forty-two days of the feeding period the average gain 
ed was 4.05 pounds, 6 pounds of grain being eaten per pound of gain. 
a The turkeys running at large also weighed at the beginning of the 
oa test 6.55 pounds each and made an average gain of 1.85 pounds. In 
aa both cases the greatest gains were made during the first three weeks 
nd of the period. It is stated that the penned turkeys when dressed 
sa) shrank 5 per cent less than those running at large and that they were 
ey plumper and were in every way more inviting in appearance. 
"y° In a recently published statement by G. M. McKeown? regarding 
o- turkeys and turkey management at the Wagga Experimental Farm, 
ee New South Wales, attention is directed to the importance of bronze 
Of blood in improving common stock. “The pure [bronze] gobblers 
as * * * are remarkably prepotent and will rapidly improve the 
. quality of any flock into which they are introduced. The appearance 
m | of the young stock is greatly improved, they mature earlier, and the 
wail weight, quality, and flavor of the flesh are strongly influenced for the 
- better by the introduction of bronze blood. * * * For some years 
dg many gobblers have been bred which at about eight months have 
he weighed, alive, 23 to 25 pounds, while some at nine months have 
ed reached 28 to 31 pounds. . Pullets have been bred to weigh 16 pounds 
des. at eight months, and gobblers which have been sold from the farm 
ee have been reported by their buyers as weighing 39 and 40 pounds be- 
me fore they were two years old.” 
sei An important feature of the turkey industry is dressing to suit the 
he demands of the market sought. This point was recognized and dis- 
val cussed at Jength in connection with the Irish tests cited above and is 
nd a matter which has been considered in connection with the Canada 
4 Department of Agriculture work. A summary of data on this topic 
‘as based on work of the Canada Department cf Agriculture has ap- 
peared in an earlier number of this series.” 


«Agr. Gaz. New South Wales, 15 (1904), p. 1166. 
bU. S. Dept. Agr., Farmers’ Bul. 144. 
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GRIT AND MINERAL MATTER FOR CHICKENS. ¢ 


That chickens require a certain amount of coarse mineral matter or 
grit in order that they may properly grind and assimilate their food 
is well understood, but that it is also highly important that their food 
should be amply provided with mineral nutrients, such as lime, phos- 
phoric acid, etc., to build tissue, bone, and eggs (especially shells) is 
not so generally realized and given consideration in poultry feeding. 

W. P. Wheeler, of the New York State Station, who has been study- 
ing this subject for a number of years,’ has reported a series of experi- 
ments which were made to ascertain what deficiencies in this respect 
may occur in ordinary poultry foods and how they may be corrected. 

It is estimated that about 10 per cent of the daily growth of a 
chicken is made up of inorganic (mineral) matter. The grains which 
ordinarily supply the larger part of the food of chickens are com- 
paratively low in mineral (ash) constituents, and will not furnish a 
sufficient amount of mineral matter for the bodily requirements of 
the fowl. Where chickens have free range on a farm they will prob- 
ably get sufficient mineral matter themselves, but where they are fed 
in confinement and mainly on grains the supply of mineral matter at 
once becomes important. The experiments of the station have shown 
that the great benefit which chickens derive from the addition of ani- 
mal food to their feed is due mainly to the large amount of mineral 
matter which the animal food ordinarily contains. 

In experiments made with 19 lots of from 24 to 76 Leghorn chicks, 
each fed from ten to twelve weeks, beginning with chicks from one to 
three weeks old, the rations for some lots were made up without ani- 
mal food and for others with animal food. The materials were so 
combined that certain rations were lower than usual in ash, others 
higher, and still others of medium ash content. To the rations thus 
made up there were also added varying percentages of glass sand, of 
fine ground Florida rock phosphate, of ground oyster shell, of bone 
ash, of sand and Florida rock, of sand and oyster shell, or of bone ash 
and oyster shell. 

In various tests fron: one twenty-fourth to three twenty-eighths as much sand 
(grit) was used as of other dry matter fed, and from one forty-eighth to three 
twenty-eighths as much of the mineral as of the other dry matter. In some 
rations in which these two classes were combined the added ash elements 
weighed one-eighth as much as the other dry matter of the rations and the 
average amount was about one-tenth. 


The results show that sand, both in a ration without animal food 
and in one containing animal food with bone, contributed to a more 
efficient use of the food. 


a Compiled from New York State Sta. Bul. 242. 
oT’. S. Dept. Agr., Farmers’ Buls. 97, p. 16; 186, p. 23. 
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The increase in weight was not much greater, but the chicks were healthier, 
more vigorous, and apparently better prepared than those without sand in their 
food to make profitable later growth. This was true even in cases where the 
chicks were running upon sanded floors and so were free to pick up sand as they 
required it. 

This emphasizes the importance of supplying an abundance of grit 
in the food. 

The ground Florida rock phosphate proved of more value as an addition to 
rations than did sand. When used without sand in two grain rations better 
results followed, in both efficient use of food and in rate of growth, than when 
sand alone was added to similar rations. When used with sand in one ration 
containing animal food but somewhat low in ash and in another ration without 
animal food, the chicks grew more rapidly and required less food for equal 
growth than when sand only was mixed with the same foods. 


Oyster shells were much less efficient than either sand or ground 
rock phosphate and did not prove a desirable component of the 
rations. 

In general the results of the experiments emphasize the importance 
of a plentiful supply of ash for growing fowls. 


[They] indicate that even the tiny chicks can make profitable use of such 
uncommon elements of poultry diet as sand and rock phosphate. The tests 
must not, however, be regarded as revolutionizing poultry feeding or considered 
as recommendations for the use of al! such materials in ordinary practice. 
They are, rather, of scientific interest as establishing the necessity for certain 
elements in the food of poultry. Those elements can be obtained easier, in 
better combination, and in more palatable form in materials already recom- 
mended by our most successful feeders—fine raw or cooked bone. Of these, 
of some animal meal, of green vegetables, clover or alfalfa, and of good, clean 
grit, every grower of young chicks should make careful and constant use. 


A SUCCESSFUL BROODER HOUSE. ¢ 


In recent publications of the Connecticut Storrs Station F. H. 
Stoneburn gives a description of a successful brooder house built 
at the agricultural college during the fall of 1903, and discusses the 
importance of properly constructed houses for this purpose and the 
principles on which they should be constructed. 

The importance of properly constructed brooder houses is empha- 
sized by the fact that under modern conditions “everyone engaged 
in commercial poultry keeping desires to produce a large proportion 
of his annual crop of chickens at some time of the year other than 
the natural breeding season of his fowls.” 


The production of any large amount of this out-of-season stock by natural 
methods of rearing is, of course, out of the question, and the incubator and the 
brooder must be relied upon largely. * * * 

A brooder building designed for the rearing of chicks during the cold months 
should embody several distinct features. For the health and well-being of the 
chicks it should be so constructed that the temperature and ventilation can 


a Compiled trom ‘Connecticut Storrs Sta. Bul. 38; Rpt. 1904, p. 172. 
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be absolutely controlled, plenty of sunshine admitted, and enemies of all kinds 
kept out. For the comfort of the attendant and the economical conduct of 
the business it should be convenient in every way. 


While in the brooder house built at the college it was necessary to 
make special provisions for purposes of instruction and experimental 
work which would not be necessary or desirable in a house con- 
structed for practical purposes only, it is believed that the plans 
and methods of construction followed will be suggestive and helpful 
to the practical poultry raiser. 


The house as built is 15 by 30 feet in size, with a 4 by 5 foot extension 
on the east end. This latter is used as an entry or “ anteroom,” permitting 
students and others to pass in and out of the house at will during bad weather 
without exposing the chicks to drafts. An alleyway 4 feet in width extends 
along the entire north side, and the rest of the floor space is divided into pens. 
These are six in number and are 5 by 11 feet in size. 

An examination of the accompanying cuts will show that the vital feature of 


Cross section of brooder house. 


the building is the elevated chick floor, or rather the depressed alley floor, the 
latter being 34 feet below the former. (Fig. 2.) This arrangement secures 
several advantages. It enables the attendant to care for the brooders and 
feed the chicks without the constant stooping required where the brooders are 
operated upon the floor in the usual manner. Further, it reduces the inclosed 
air space by fully one-third, effecting a corresponding saving in the amount of 
heat required to maintain a given temperature. It also places the chicks nearer 
the ceiling—the warmest part of the room—thus giving them the benefit of all 
the available warmth. Repeated tests in the house under discussion demon- 
strated that in cold weather the temperature at the level of the alley floor is 
14° lower than at the chick floor, but 34 feet above. And, finally, the amount 
of side wall exposed to the weather is reduced nearly one-half, quite a con- 
sideration in wind-swept positions. The disadvantage of the plan becomes 
evident only when it is found necessary to enter the pens for any purpose. It 
is inconvenient because of the necessary climb to enter the pen and the confined 
space in which to do the work. But it has been found unnecessary to get into 
the pens except on rare occasions, so this is not a serious drawback, 
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The site selected for this house is a knoll sloping slightly to the north and 
abruptly to the east. The alley was formed by digging a trench of the required 
depth along the north side of the site of the proposed structure. Parallel stone 
walls 4 feet apart were then laid in this trench and carried to a height of 33 
feet. 'These were joined by a wall of the same height at the west end, the east 
end being reserved as a doorway. When laying the wall on the south side of 
the alley, provision was made for three lamp pits, each 24 by 5 feet and 1 foot 
in depth, as indicated upon the plans. Each pit accommodates the heaters of 
two brooders. (Figs. 3 and 4.) 

The rest of the foundation is a simple wall varying in height according to 
the slope of the land, but carried to the same level as the alley walls. Finally 
the entire floor was cemented, including the bottoms of the lamp pits, the cement 
in the chick pens being at the level of the top of the foundation walls. 

Because of the small size of the building the frame is constructed entirely 
of 2 by 4 inch material, except the sills, which are 4 by 4 inch. The walls are 
34 feet in height. The roof is an even span, with a rise of 2 feet. The rafters 
are tied with collar beams which are spiked on level 74 feet from the alley 





Fic. 3.—Section of brooder house showing south side of alley: a, clean-out door rear of 
brooder ; b, heater; c, lamp pit. 

floor. The entire frame is covered with seven-eighth inch matched boards, with 

one-ply Flintkote upon the roof and Swan’s extra heavy felt upon the sides, 

This gives an absolutely wind-proof structure. Eave troughs are required to 

earry from the roof the water which might otherwise make its way into the 

building. 

The interior is lathed and plastered with fireproof asbestic plaster. By 
‘arrying the plaster across on the collar beams an attic is formed which is of 
great value in controlling the temperature, preventing direct radiation through 
the roof. <A large sliding ventilator opens into this attic through the ceiling 
above each pair of chick pens, and in each gable doors are placed, opening into 
the attic from outside. These are regulated according to the weather. This 
forms a decidedly effective ventilating system, which is entirely under control. 

In the south side of the building are six windows, one fer each pen, each 
a single sash with six panes of 10 by 12 inch glass. These windows are hinged 
at the bottom and swing inward, being controlled from the alley by cords. 
At the west end of the alley another window of the same size is placed. This 
lights the alley thoroughly, which is very desirable, particularly ‘on dark win- 
ter days. Chick doors are 6 by 7 inches in size, and are also operated by cords. 
(Figs. 5 and 6.) ‘The construction of pen partitions is so fully illustrated by 
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the cuts that no further explanation seems necessary. The door is made 
nearly as wide as the alley, to permit the easy passage of wheelbarrows for 
cleaning. 


The brooders were constructed by the college carpenter, using the metal 
parts of Peep o’ Day brooders. They consist simply of the heaters and hovers 
mounted upon platforms, no sides or top being required. Because the heaters 


i'1G. 5.—West elevation of brooder house. 


are suspended in the lamp pits, the floors of the brooders are elevated but 2 
inches above the floors of the pens, which enables the chicks to enter the 
hovers without climbing the usual bridge. ‘The pen floors are kept covered 
with 1 inch of sand and more or less fine litter, such as chaff, cut straw, ete. 
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In ordinary weather the six lamps maintain the temperature sufficiently high, 
but an auxiliary heater is supplied for use in extreme cold. This is a stove 
placed near the west end of the alley, and a small fire in it will keep the build- 
ing sufficiently warm at any time. 

I’or the needs of the practical farmer or poultry man some slight changes 
might be made in the above plan. The alley could be reduced to 3 feet in 
width, and still be large enough to accommodate one attendant. The length 
of the chick pens might be reduced 1 or 2 feet, thus making the building nar- 
rower. The depth of the alley might be made 3 feet instead of 34 feet, and 
the sides made of heavy plank instead of masonry. The cement floor could be 
replaced with an earth floor, provided rats could be repelled. The entry ex- 


29 2 See 000000000 


Fic. 6.—South elevation of brooder house. 
tension could be dispensed with. For ordinary use in southern New England 
the wall might be satisfactory if constructed of two thicknesses of inch 
boards with paper between. All of the above changes would result in a 
financial saving so far as the first cost of the building is concerned, but, ex- 
cepting the reduction in width of alley, they would also cause a decreased 
efficiency. 


CAMEMBERT CHEESE MAKING IN THE UNITED STATES. 


Of the many highly prized types of European cheese only a very 
few have been made with any great degree of success in this country. 
This is particularly true of the soft cheeses, the importation of many 
of which is made difficult by the brief period in which they remain in 
a marketable condition. 

With a view to developing a new industry in the United States the 
Connecticut Storrs Station and the Dairy Division of the Bureau of 
Animal Industry of this Department have been studying in coopera- 
tion the manufacture of Camembert cheese, a type of soft cheese con- 
sidered well adapted to home manufacture. 

As regards -the distinction between the hard and soft types of 
cheese it may be said that in making the hard cheeses, of which Ched- 
dar, Swiss, and Edam are well-known types, the curdled mass is cut 
into small pieces to allow much of the whey to separate from the curd 
and is often heated to further this separation. High pressure is then 
employed to force out more of the whey. The resulting curd ripens 


@ Compiled from Connecticut Storrs Sta. Bul. 35. 
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slowly and is not ready for market for some months. In making the 
soft cheeses, of which Camembert, Brie, Limburger, and Neufchatel 
are examples, the curdled mass is allowed to drain naturally and is 
not subjected to heat or pressure. Soft cheeses, therefore, contain a 
large amount of water, ripen in a few weeks, developing strong flavors 
and odors, and remain in good condition only a very short time. 

In the investigations which have been carried on in Connecticut it 
is reported that soft cheese of the Camembert type has been made 
which has been pronounced by experts to be identical with the best 
imported cheeses. In undertaking this work no serviceable descrip- 
tion of the manufacture of Camembert cheese as practiced in Europe 
was found available, the process evidently being held as a trade secret. 
The effort was therefore made to discover the principles involved and 
then to develop practical methods. 

So far only a preliminary report has been made and this deals 
mainly with the agents concerned in the ripening process. It is be- 
lieved that the first change affecting ripening is the souring of the 
curd by lactic-acid bacteria, following which the curd is softened and 
the flavor developed by two species of mold. 

Inasmuch as cheese of the Camembert type can be made by using 
pure cultures of these organisms, it is considered possible to control 
the ripening to such an extent as to produce a much more uniform 
product than has been done. The manufacture of first-class Camem- 
bert cheese in America is believed to be perfectly practicable. The 
method of manufacture is to be described in a later bulletin. Mean- 
while it is to be borne in mind that these investigations are still incom- 
plete, and that further work will be required in confirming the re- 
sults so far obtained and in applying them in practice before this 
industry can be considered as securely established. 




















PREVENTION OF SWELLING IN CANNED PEAS.“ 


H. A. Harding and J. F. Nicholson, of the New York State Sta- 
tion at Geneva, report experiments carried on in a local cannery 
which had suffered serious loss from “swelling,” due to a very 
resistant form of bacteria, which show that heating 2-pound cans to 
240° F. for thirty minutes will destroy this germ, “the most resist- 
ant so far known in pea canning,” and prevent “ swelling ” without 
affecting the quality of the goods enough to hurt their sale. 

Like results obtained by the Wisconsin Station have been noted in 
an earlier bulletin of this series.” 


a Compiled from New York State Sta. Bul 249. 
b6U. S. Dept. Agr., Farmers’ Bul. 73, p. 28. 
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Cheese, Camembert, in United States _ 225 
canning 210 
cottage 202 
sage, manufacture 202 
Chickens, brooder house 225 
grit and mineral matter 
Cholera, hog, treatment 
Cider, boile .d, preparation 
Clay soil, heavy, relation to alfalfa growing 
Climate, ‘alfalfa require ments 
relation to housing of hogs 
Climatic conditions, influence on root nodules 
Clover, red. See Red clover. 
sickness, cause and cure 
Clovers, fertilizers, formulas 
Connecticut, game preserves 
CorBETT, L. C., bulletin on ‘‘ ., Raspbe rries’ 
‘The school garden’ 
‘Tomatoes’? 


’ 


Corn, alfalfa as rotation crop - 
breeding for special purposes 
composition, effect of popping 
of kernel 
fertilizers, home mixing 
flint varieties, value 
growing, relation to hog raising in United States 
pop 
popping, experiment with several varieties 
seed, buying and judging 
selection for oil or protein content 
silage, value as horse feed 
soft, value for beef production 
stover, use as hay substitute 
sweet, seed growing in South 


trap crop for cotton boll worm 


yield as affected by irrigation 
Cottage cheese 
Cotton, acreage and production in Texas and Louisiana, com- 
parison 
boll weevil, burning plants as control measure 
control, recommendations 
use of Paris green she 
injuries, relation of cultural methods 
Paris green experiments by planters 
Paris green experiments by U. S. Depart- 
ment of Agriculture 211 
quarantine Jaws 216 
bollworm, field experiments, 1904 212 
cultivation of crop 217 
deferred planting, experiment 216 
early crop, essential steps in securing 217 
preparation of soil 217 
steps to secure 217 
fertilizers ‘ 217 
fertilizers 216 
ginned, systems of handling 208 
insects affecting young plants, description and remedies 2 
injurious to leaves 
squares and bolls 
stalk 
miscellaneous, of Texas __- 223 
leaf-fly, history - 223 
miscellaneous insects in Texas 
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Cotton plant, experiments in spacing - 
plants, treatment with dry Paris green, results, tables __ 


seed and ginneries as factors in spread of boll weevil 
control of boll weevil - 
fumigation for boll weevil : : 
hulls, use as hay substitute 
seppa, and weevil damage, relation 
shedding the forms 
varieties compared as to average maturity and yield 
test and comparison ; 
Cottons, Mexican, supposed immunity from boll weevil 
Cotton-seed meal, value as horse feed 
Cow, appearance after death from milk fever 
disease, milk fever, predisposition and cause 
Cowpea hay, Southern ROD = 5. seas sanach 
seed 
Cowpeas, soil inoculation reports 
Cows, dairy, feed, comparison of home-grown prote in with pur- 
chased protein_ 
silage as feed 
milch, feed, use of Canadian field peas 
protection from flies 
Cranberry blast, description of disease 
fungous diseases 
application of remedies 
scald, description of disease 
Cream, delivery ’to creame ry 
farm management 
grading 
hauling, cost compared with cost of hauling milk 
screw, use in testing milk 
separating, cooling, and holding 
separator, Kansas investigations 
on western farms 
Creamery, responsibility in handling cream 
Crimson clover, soil inoculation reports 
Crop production, importance of nitrogen 
Crops, field, nitrate of soda, as fertilizer 
quality, effect of irrigation, experiments 
Cultivation, orchard 
See also Alfalfa, Corn, Tomatoes, Wheat, and other 
specific crops. 
Cultural method, control boll weevil, recommendations 
methods for bollworm control 
Curd, cheese, condition proper for filling cans, experiment 
Cuttings, plant, studies for schools 
Cutworms, young cotton plants, life history and remedies 


Dairy cows, feed, comparison of home-grown protein with pur- 
chased protein : 
silage as feed 
Dipping hogs for vermin 
Disease, cow, milk fever, predisposition and cause 
Diseases, fungous, of cranberry - 
hog, prevention and treatment 
mushrooms - ; Sra 
tomato 
Dodder, description a 
Drainage, effect on grain rust - D Soe 
Drier, hop-kiln, for black raspberries _____-_- f 
Drying, black raspberry in the sun 
fruit, cheap evaporator-. : 
raspberry, methods ______- 
DuaGar, B. M., bulletin on ‘‘ The cultivation of mushrooms 
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Einkorn and emmer, resistance to rust 
Emmer and einkorn, resistance to rust 
Evaporation, black raspberry - 
red raspberry - 

Evaporator, fruit, cheap 
Ewes and lambs, Canadian field peas as feed 
Experiment Station Work—XXVI 

XX VII 

XXVIII 

XXIX 


Farm animals, food, use of fruit 
cream manage iat 
separator, its care and management 

Farmers, field tests of pa inoculation _ 
information on soil inoculation 

Farms, bollworm work in 1904 

western, cream separator 

Farrowing, sow, management 

Fattening hogs, selection 

Federal laws, game shipment ; 

Feed and management, hog raising 

farm animal, use of fruit 
influence on milk - 

Feeding, alfalfa, discussion and summary of experiments 
horse, tests : 3 ee 
pigs eid ened 
stuffs, weight per quart 

Feeds, pre pared, containing alfalfa 

Fencing, hog pasture 

Fertility, alfalfa requirement 

Fertilizers, black raspberries 

cotton 

for early cotton 
potatoes ___-_- 

formulas, Maine station 

home mixing 

mixtures, incompatibles 

red raspberry 

use in connection with soil inoculation 

Fever, milk, simple and successful treatment 

Field crops, nitrate of soda, experiments_ 

Flies, protection of cows 

Flood-damaged lands, reclamation 

Flowegs, school g gi arden 

Forcing toma toes , directions 

Fruit and vegetables, mulching 

. canned, preserves and jellies 

sanning by cooking in oven and in water bath 
directions 
districts, division of U. 'S. and British provinces - 
Srsiee, cheap evaporator 
vaporator 
iekeee, canned or bottled 
planting, recommendations for various sections of U. 
and British provinces 3 
preserving, directions 
selection and preparation for canning, ete - 
small, use of mulches - a 
use as food for farm animals ; 
varieties recommended for planting 

Fumigation, cotton boll weevil, summary of experiments 

experiments, boll weevil in cotton seed 

Fungi, injury to alfalfa 

Fungicides, cranberry disease 

Fungous diseases, cranberry -_- 
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Game, close seasons under county laws, table 
laws nee 
parks and preserves, establishment milan 
preservation, close seasons, laws for 1904 
shipment, federal laws 
laws for 1904 
making packages 
Garden peas. See Peas, garden. 
school 
educational value of work 
window, boxes for school-rooms 
Germination, essential conditions 
Gin machinery, experiments to destroy live weevils in seed cotton _ 
Ginneries and cotton seed as factors in spread of boll weevil 
control of boll weevil 
control of boll weevil 
Ginning and handling seed cotton, present syste ms 
suggested improvements 
Gins, cotton, three classes in use 
Grafting, studies for schools 
Grain, early varieties, escape from rust 
rations, suggestions 
rust, effect of drainage and clean cultivation 
epidemic of 1904, lessons 
reasons for unusual abundance in 1904 
rusts, nature of different kinds, and damage 
seed, plat for growing, advantage and method 
Grape juice, directions for making 
use in preserving 
Grass, fertilizers, formulas 
mulch, use in Ohio 2 
Grasses, injury to alfalfa 
rusted, infection 
Grasshopper, large lubber, injuries to cotton, remedies 
locust, injuries to cotton and corn, remedies 
GRAY, C. E., and Ep. H. WE ‘BSTER, bulletin on ‘‘The cream 
separator on western farms’ 
Green manuring. See Manure. 
Greenhouse, tomato forcing 
Grit and mineral matter for chickens 





Hairy vetch. See Vetch, hairy. 
Harrowing and plowing, alfalfa 
cotton 
Harvest, alfalfa seed 
and market, tomato 
Canadian field peas 
raspberry 
Harvester, raspberry a Coes 5 
Hauling, relative cost for milk and cream are 
Hay, alfalfa and timothy, composition as compared with oak 
leaves eae : 
cutting, curing, e te ss 
cowpea, Southern studies . 
nitrate of soda top-dressing, experiments 
substitutes . . 
Hen manure, preservation and value, a 
Hitcncock, A. S., bulletin on ‘‘ Alfalfa renee” 
Hog diseases, prevention and treatment_ 
herd, foundation ; 
lot sanitation _____- Bere. : 
raising, climate and soil, remarks x 
vermin, prevention and destruction ___- 
See also Pig. 
Hogs, alfalfa pasture See : Send 
fattening selection - ‘ Se vee: 
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Hogs, market classes and grades 
millet seed as feed : 
Hop-kiln drier for black raspberries 
Horses, feeding tests - 
peas, Canadian field, as feed 
Houses, inclosures, and fences in hog raising 
portable, for hog raising 
HUNTER, W. D., bulletin on ‘‘Controlling the boll weevil in cotton 
seed and at ginneries’’ 
‘*The control of the boll weevil ’’ 
‘The use of Paris green in control- 
ling the cotton boll weevil ”’ 
Hunting and shipping game, licenses, 1904 
nonresidents, restrictions, table 
Hydrocyanic acid gas, fumigation of cotton seed for boll weevil, 
experiment 


Indiana, game preserves 
Inoculation, soil. See Soil inoculation. 
Insect enemies, tomato ~ 
Insects injurious to cotton plant 
mushrooms 

numbers reduced by clean cultivation 

Texas, cotton, miscellaneous 
Irrigation, alfalfa 

effect on quality of crops, experiments 


Jellies, canned fruit and preserves, household methods 
covering, directions 

Jelly, methods of making 

Johnson grass, injury to alfalfa 


Kansas, cream separator investigations _ 
shipments of cream 


Laboratory exercises, school garden 
Lambs and ewes, peas, Canadian field, as feed 
Lands, flood-damaged, reclamation 
Lawns, school, treatment 
Laws, Federal, game shipment 
game, 1904 
Leaves, studies for school garden 
Legislation, game, 1904 
Legume, green manuring, choice 
Leguminous crops, beneficial bacteria 
importance 
soil inoculation, summary of conclusions 
Lice, hog, prevention and destruction 
plant, injury to cotton 
Licenses, game, laws for 1904 
hunting and shipping, laws for 1904 _ 
Locust grasshopper, injury to cotton : 
Louisiana and Texas, territory affected by boll weevil 


Mangolds and other beets, fertilizer formulas 
Manure, alfalfa as soiling plant : 
barnyard, for potatoes ; 
for mushrooms, preparation 
green manuring, choice of legume 
use in tomato forcing 
of Canadian field peas 
Market and harvest, tomato 
classes and grades, swine 
fruit, fresh and preserved - 
mushroom, picking, preparation, prices - 
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Marmalades, method of making ~ Dare seep eee 
Maryland, game preserves nies Se eee ; 
Massachusetts, game preserves - -_- Lemtaas 
Mexican cottons, supposed immunity from boll weevil- 
Michigan, game preserves-_ See 
Milk fever, air treatment - : ; 
appearance of cow after death; prognosis and mor- 
tality ___- Boos ; eatin 
prevention ei oueats 
simple and successful treatment ae 
symptoms 
treatment 
hauling, cost compared with cost of hauling cream 
influence of feed 
pail, covered, compared with open_ 
Milking, cles unliness, directions 
Millet seed for hogs 
MOHLER, JOHN R., bulletin on ‘‘ Milk fever: its successful 
treatment ”’ pees 
Molds and molding, rel: ition to canning and preservation 
Moore, GEORGE T., and T. R. ROBINSON, bulletin on ‘‘ Bene- 
ficial bacteria for leguminous crops ’’ 
Mulching vegetables and fruits : 
Mushroom beds, preparation, casing, and watering 
culture, temperature and moisture 
growing, causes of failure 
commercial oc 
spores and spawn 
Mushrooms, cultivation_ - 


New York, game preserves - 
‘*Nitragin,’’ invention and use 
Nitrate of soda for field crops__- ae 
Nitrates, effect on soil bacteria 
Nitrogen fixation, effect on succeeding crops 
gathering, distribution of bacteria 
nodules of alfalfa 
use of Canadian field peas 
importance in plant production 2 


Oak leaves as forage 
composition as compared with timothy and alfalfa 
hay : 
Oats, early, resistance to rust alerts 
Kherson, Nebraska tests z 
rust-resistant . " 
seed, treatment for smut z 
Texas Red, comparison with Kherson oats 
with distillers’ grains, value as horse feed ae 
yield as affected by irrigation ___- sf 
Oil meals, boll weevil, control _____- ; 
OLpys, HENrRy, T. S. PALMER, and R. W. WILLIAMS, Jr., 
bulletin on ‘‘ Game laws for 1904”’ 
Orchards, cultivation___......__-__-.- Sern 


Packing and shipping canned fruit : eee 
Pail, milk, covered, advantages ; 
PALMER, T. S., HENRY OLDys, and R. W. WILLIAMS, Jr., 


bulletin on ‘*‘ Game laws for 19047’ : ? 
Paris green, dry, results of treatment of cotton plants, tables- 


for boll weevil, reason for apparent effectiveness _- 
cotton boll weevil, experiments by payeewornt 

of Agriculture : 
experiments by planters -_- 
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aris green, spraying, not effective, for cotton boll weevil 
use in control of cotton boll weevil 
Parks and preserves, game, establishment 
PARLOA, MARIA, bulletin on ‘‘ Canned fruit, preserves and 
jellies, household methods ”’ eed 
Pasture, alfalfa, value for cattle, hogs, horses, and poultry____ 
sheep, use of Canadian field peas 
Pastures, hog 
Pea, Canadian field, culture, areas in United States 
crop, Canadian field, neglect, reasons 
various uses 
Peanuts, soil inoculation report 
Pear sauce, cider, making 
Peas and beans, fertilizer formulas 
Canadian field 
varieties for sowing 
canned, prevention of swelling 
garden, soil inoculation reports 
sweet and Canada field, soil inoculation reports 
Pectin, relation to jelly making 
Pens, pig 
Picking, black raspberries 
Pig management 
Pig. See also Hog. 
Pigs, feeding 
market, range of weight, prices, etc 
raising, cost from birth to maturity 
Plant-bugs, leaf-footed, injurious to cotton, peaches, tomatoes, 
ete 
Plant-lice, cotton, description and remedies 
Plowing and harrowing, alfalfa 
cotton oe 
Poison, bollworm, method of application 
Poisons, arsenical, use against bollworm 
Pollination, tomato, in forcing crop 
Pop.corn epee 
Potassium iodide, treatment of milk fever 
Potato culture ictana ec Sesti 
sweet, value as horse feed 
Potatoes, fertilizer, home-mixed 5 
fertilizers, home-mixed v. factory-mixed 
yield as affected by irrigation 
Poultry, alfalfa pasture 
brooder house 
Prairie soils, fertilizers for cotton ; 
Preserves, canned fruits and jellies, household methods 
Preserving and canning, utensils 
fruit, directions 
Propagation, black raspberry 
red raspberry 
Protein, feed for cows, comparison of home-grown with pur- 
chased : 
Pruning, black raspberry 
red raspberry 
° 
QUAINTANCE, A. L., and F. C. BisHopp, bulletin on ‘‘ The cot- 
ton bollworm ”’ Se as eile 
Quarantine, boll weevil, laws suggested and existing for cotton 
region 
Quinces, canning 
preserving 


RAGAN, W. H., bulletin on ‘‘ Varieties of fruits recommended 
for planting’’ _____- shee Seon Sakis 38s eee 
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Raspberries pa3 
black, characteristics, propagation, soil, cultiva- 
tion, etc 
curing 
red, marketing, propagation, cultivation, picking, 
and drying 
varieties for each United States fruit district 
Raspberry, black, commercial importance and its basis 
winter protection 
origin and varieties 
Red clover, soil inoculation reports 
Reppine, R. J., bulletin on ‘‘ Essential steps in securing an 
2arly crop of cotton’’ 
ROBINSON, T. R., and GEORGE T. Moore, bulletin on ‘* Bene- 
ficial bacte ‘ria for leguminous crops’ 
ROMMEL, GEORGE M., bulletin on *f Pig manageme ent’ 
Root, nodules, effect on growth and yie ld of plants 
formation, nature, and usefulness 
Roots, studies for schools 
Rot, cranberry 
Rotation, Canadian field p sas, place 
crop, for school garden 
crops, alfalfa___ 
Rust, grain, epidemic of 1904, lessons 
resistance of varieties of cereals 
Rusts, grain, reasons for unusual abundance in 1904 
grains, different kinds, damage 
Rye, nitrate of soda top-dressing experiments 


Sage cheese, manufacture = 
SANDERSON, E. DwiGut, bulletin on ‘‘ Miscellaneous cotton in- 
sects in Texas ’’ : 
Sanitation, hog lot a 
School garde on 
studies in soil, plants, cuttings, etc 
vegetables and flowers 
window boxes 
work, educational value 
grounds, annuals, trees, and shrubs suitable 
decoration, plans, and drawings 
plant studies 
Seasons, close, for game, laws for 1904 
Seed, alfalfa, production and handling 
corn, buying and judging 
cotton, hand and basket system of unloading 
live weevils, efforts to destroy by machinery 
pneumatic systems of unloading 
present systems of handling and ginning 
suction system of unloading oe 
suggested i improvements in ginning and handling 
grain, plat for growing, advantage and method 
oats, treatment for smut 
planting and testing, school work 
selection with reference to resistance 
sweet-corn, growing in South 
tobacco and cowpez 
Seeds, school garden studies 
Separator, cream, on western farms- 
farm, care and management 
construction and operation 
sanitary precautions - 
Seppa cotton and weevil damage, re lation 
Shade, effect on strawberries and vegetables 
trees, injuries by electric wires, etc : 
SHAW, THOMAS, bulletin on ‘‘ Canadian field peas’’ 
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SHEAR, C. L., bulletin on ‘‘ Fungous diseases of the cranberry’’_ 221 
Sheep, Canadian field peas as feed 224 
peas, Canadian field, as pasture 224 
Shipment, cream, conditions and frequency 201 
game, and hunting licenses, 1904_ 207 
Federal laws___- 207 
laws for 1904 ve . 207 
marking packages 207 
Shipments, cream, Kansas experiments 201 
Shipping and packing canned fruit 203 
Shrubs and trees, school ground, cultural directions, ete 218 
Silage, alfalfa 215 
corn, value as horse feed 222 
dairy cow feeding 3l- 
Sirup, canning and preserving, method of making 20: 14 
Sirups, fruit, directions for making 3 3 
Skim milk, improvement by use of separator : 6 
Smut, seed oats, treatment 22: 12-14 
Soap, use with Bordeaux mixture : 2% 10-11 
Soil acidity, effect on leguminous plants s ; 13-14 
alfalfa requirement ‘ é 13-15 
black raspberry epoca ae 13 
conditions, influence on root nodules ‘ af : 3-14 
inoculation, artificial, introduction of leguminous crops é 9-1] 
conditions indicating necessity and desirability : 27-30 
directions for use of bacteria culture ‘ 20-21 
experiments with principal crops 2 33 
field tests by practical farmers y 317 
indications of probable failure ‘ 29 
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Pheasant, incubation period 
Phosphate, use in grass-land fertilizer 
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Plant diseases, identification, means 
food requirements of bearing fruit trees.......-....-.-.---..-.. 237 
foods, mineral 245 
Planting plan, farm forest, preparation description 228 
plans, forest, advantage in farm management 228 
Plants growing, harmful substances thrown off in soil. .........-..... 245 © 
Plastering, use of cement mortar 235 
Plover eggs, food value 234 . 
Plowing, deep v. shallow 245 
too wet or too dry, effect 
Plum diseases, treatment 243 
Poison, use against coyotes 226 
Poisons, use for destruction of prairie dogs.......-...-.-.---.------- 227 
Pollination, self, corn, prevention 
MAING POTUMAMEMNEIIN Sfp io as os ici oc bs a mena Seen ema nee 238 
Porto Rico, citrus fruit growing 238 
Posts, fence, concrete 
Potash, use in grass-land fertilizer 
Potassium sulphid, formula 
MUM AROGE NNN a esac ss p22 ae, oo assim anya. a yeteige ive a 
Potatoes, cooking quality, factors affecting. ..........--.-.--------- 
PORE BIG, HIRLU RIG 2 ooo ooo orem pe minn inane pee eRe 
ripeness, relation to cooking quality 
Poultry, dry feeding and self-feeders, ..........-.-----------------+ 
houses, construction and ventilation, experiments.....-....-.-- 
WORE HO IORUIING 5203 po os os 3 io Sa minines oa ocinn A 2 
IAMUCEY TM, REOMRINIONG <<. Sox. c arc unis cies dade anus aaenae ce eweee 
Prairie dogs, destroying 
TEN UTONEE SY COWOLOA® oo oo eienicnin woes Cae Ree 
farm, model, tree planting plan... ... ..... - = +s ise dmasascmens 
wolves. See Coyotes. 
PTOUING. CHEEUIE: POIRELES. - oo. ook ba op clow.ncedew Cae mon aa mate 
Pump, barrel, for spraying 
bucket, for spraying 
MORMON OP GUERIN. 5. . on oo os os osinn, +o acey aS egh sean ‘ 
Pustular spot, treatment 


Quince diseases, treatment 
° 


Rabbits, destruction by coyotes 

Rainfall, citrus fruit requirement 

Raspberry disease, treatment 

UMREAERNN COR IVT MILE OL UOIE oo sw 5 3 ss x nie wis. c vas cceetem as accaenep aie : 
Refrigerator boxes, butter transportation 

Rennet, use in cheese making 

menting orchards, eitect on yield... . .. .-- 206 0c 0c ccs neacmelaie 
Rhubarb forcing, use of ether 

Rice, American and foreign, comparison 


BUANOIR oo 922 a.3 515 5, a 0 3-82 60's S a cope neeae ees 
products, digestibility 
WIC LOGIE MEN Selo Sores o> os Eels tie eee eee ee ls 
value, analysis 
products, digestibility 
Rosinson, T. R., and Karz F. KetierMan, bulletin on “Inoculation of 


Rodents, destruction by coyotes 
Rog, James P., on manufacture and characteristics of wrought iron... . 
Rotrs, P. H., bulletin on ‘Citrus fruit growing in the Gulf States’’. . .. 
Root nodules as affecting composition of soy beans and cowpeas 
systems of field crops 
Rosette, peach and plum, treatment 
Rot, cranberry, treatment 
See Bitter rot, Black rot, Brown rot. 
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RSS tse ae ee Re Ee ee re rete 243 
Ey O OME ATID ODOIURIS. oo. 5.5 os woe n ease udss ab ieeeubaduess 249 
PARMA MTEMS OTIS UNOS 5. os ne ea saio re oe he ia on se ocean eee 249 
CS ROG. 2.5 os. eke dhs kt es Pee 245 

Salt used as fertilizer for asparagus... ... 2... ..0....20-020- 0222 eee 233 
PIP ID UON EOIN orc ow Sa Sirde ame ersenc b0 Von ee Boeewe 241 
nh WO i NIE TEGO oo on crs ote cen nce siv es be meee eee eee 235 
SUNRUUARE IRANI 5c ied ai ole Bcc c vw eau wwerelastt Soee 243 
weal stinking smut, formula. ......-....65...0. 220022 250 

treatment, wheat stinking smut, directions.................----- 250 
ARAL SEMBEEDIOT GOW 5S). i5-o2 eae seein sates he owe bienn cd Doe wesc 237 
eS ee ae Ree ee 237 

ents SANE AONE a Sect Sas Sluis tre nto wae cae eee aces Sedee he 247 
OMCs Sart ase ie tio ta Phew cen, aces wes poe utes ea esos 243 
Seours, calves; cause.and treatment... .......< 225. Jc 0. eee eos l et 233 
Seed bed, citrus fruit, preparation, sowing and cultivation. .........-- 238 
citrus fruit, selecting and keeping. .............-.-----.------- 238 
corn, adaptation to new locality... .-.. .....-5. 2... so as eeees 244 
Ryo rece a oslo cle Saree Wane vines slawra'etew osm ou bic Si 

causes of imperfect germination. ..............-..--.----- 244 

er CePIGIA WIOMOD os x Oo scion cise wins wiice nd wat ge See eee 244 
OO, COBUIE  .o5 Srnec Soak eos Sate ee 229 

Bene MOGUEION . Soh cs oad Soca nde be ac Se eRe ee 229 
pramennonmoncand mn6. 55575220250 Se Sees 229 

RITIE 2) SNS chiara crap aot aa se eS OS OE EE ee 244 
PNT cc on hc wai ie ati ee aie Meet S nieoeae LS 229 

SRP RM DARD 255 esas as eon d) eratura ben cewies mean 229 

OE ra eared A aie Bacee earaneee wate ee 227 

grain; treatment of amall field... . .. <<. .<. 2. Joc6 sa5 Seen Seece 250 
MTOR NOR COMIND <2 5 oOo. ca ixc Secs ceamecescamewends 248 
ee WENO 6s once Sc cig acegest ewe ce eaksw acdsee 232 
Hussan vetch, quantity per acre... .... 2... 5..0ese +22 age vee 237 
MOP MNONED) OG. oo. Sos do Se eee weve dee acu se ewes 246 
RGUBOCO TUES AO? RAVINE © 2. 55 oe ee care nie > ou cierne ae se een ee RA 237 
PPO ay ices asc Giereara Sena eats auie aeRO ee ee 237 

wheat and oats, value of treatment for smut......-.-.-..------ 250 
handling and drying after treatment............-.-.--.--- 250 

high’ protein content, selection . /..........--- 2... -.0+-- 237 

SURPIIEMIN ORIN ea roc kG os ag Wat arc Mo nS wierai EO Soe a ee 237 

treatment to prevent smut, importance...........------- 250 

ED MIN OROR ODD Gm ie 2 3.g cig Sone os oko Sis a clare. ajekrv a's dw 4 cea SRS 248 
RIS DTOVE MILTON SPI 22 tea a. are Sook aloe dnd pow case ene 238 
MemGunes (Cirle tit SFOMMOTES:, os <2 ww aso os cand ooet sae dak 238 
POUR SRT SCVOME IOMIRTNID 5.08652, Soon Sarna lacie ng See SEE OOS 241 
NAO a ce i hc alewimcls gael siee eee eee 241 

GEN MERMMNMMINGNTS Son CIEE sc aoces as ata bd steaclecoeeieees 238 
uN PES TOD NOMEN CONSE 25 oo. souk ave bees hc Bee Lue ks eee eer 237 
GN OND 6h oh Ae ee Abi bece esate leeweenes 237 

Sheds, use in protecting citrus trees against cold..........-.--2--.--- 238 
Sheep, destruction by coyotes and dogs..............-------------- 226 
CA RU AMER 5 Soe oo oe se woe estes «See eee 226 
Shipment, game, laws, Federal, State, and Canada........--.-.---.- 230 
PENI CERNE SRDBROR 66 os aoc noth se se ae bos sew obs poate aes 230 
Berube and trees; relation to lawn... . ... <<<... 22. 2ene del ob deec 248 
pace Walks concrete, constriction... 9 2.2204. ee ee 235 
SIMRO, BOTQAUMT, WIODAIGHON C60. o oor. cask ons < cess wise cnleteidee owen 246 
Smut loose, oats, summary of discussion... ....-.-..-.-------------- 250 
ORERIONE Urs Se ese PSO te eae 250 

stinking; wheat, ellect wn prain . 05 226s ok oa lee 250 
summary Of Gietuanen. 652 Se 250 

Smuts, oats and wheat, prevention. ......---....:.2..-0--e-02-220- 250 
Ruowtane advantage on farm... 2... 2. 22045. tess coe bes ackbeees 228 


Snyper, Harry, and Cuar_es D. Woops, bulletin on ‘Cereal breakfast 
Tee Pea enna be peice SO LORE Eee LS 249 
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PRM OMIES, ADMOMONIND S565 50002 5 oss tr Sw Sa Suseneh eens vawee eae ee 237 6 
MNNNNN MRR i oo oan we araheree sas noe aee ds see ensues 245 7 
RGR PU SOUR RIN ooo ke oiekaiie ae sige sine eis thied ac ouconaed 238 8, 10 
Rite Ol MENDON CRONE. ooo. 3c a o/na.co dn oe os sn eee ee oeuenakns 245 4 
WE. ainaiceiincqccaacsas cose xosachieeeewan 245 9 
for moculation, amount per acre... .. .. 2... 2.2.5 -- 2-23. - osseese 240 7 
harmful products from growing plants..........--.------------- 245 7 
WN DUOVORBONES occas ane hats Joh. eet eke oleae dens Oe 245 11-15 
Piet OREORE oo a oie se eos aclome a eeeeee 242 7,14, 15 
lawn, character and preparation... - - .........-..2-+-25--22002- 248 6-8 
RE OMI E a Lo wre sn a dig aw dei e ee cadnace Ree 245 6 
renovation, useful types of farming. ..............-.-----.----- 245 15-16 
WENN Ae oti ce Sais dns aa oa saa onan se Che Sweet Same ae aeoe 246 18 
NINERS oo ow 5 oo Uh ae nccsw at oa oda aveasi eae aeens 245 10 
Mn CAMERINE OR COLNE. 05-5 ce oii <:os'e0.5's 2 5 sme nw ann bee 242 7 
OU IN a0 oh as aco tane vec avicagu coast ages tans 246 30-31 
eM OONINAG MENON oi cio i oo ola coin wai act aiwiaiaaae'de decay sone eeahaede 227 10 
MAGN ONE TNOUMANNE 5.256 iw on cod a was ose sacdewene Jeneeetaa 245 1-16 
Sorghum; chemical composition... 5... < 526.5 0cise Saco sosees ci veses 246 35-36 
CRYIRISEIONE ON EINE a os ans hvrarete se ahein evn ene eine peraeiaee 246 18-19 
GUM en oS oc atin Sudo sa ea aa anak Sanus or eR aS 246 36 
COINS isos ous. 2 soos cts col ase aaundeuseenweneee 246 19 
DORGORMNG ONO COMO | 3. -. 3263s oc keccos caeucndcones ease 246 25-29 
NMEA NANG So: a) 0c one e vein sea sitaisniss aaep oelbalehaweaees 246 30-35 
WARE lig ai dere nis ack dine. 2 odie aya'aletaa's tenleylar hare owe atmecatinte Bane 246 29-30 
SUEUR, SIR BINTOMIATIOO 6 5 io 3 asi ison Samp ecsn Sa asme aod aee cas 246 19 
COMORES 6 5 ok is si gas wou an dl wen santa ae 246 7-8 
PLY.” eee eee ie pen ee ec ee enn ese Ee 246 18 
GUNSOIE SOGOU 5 6c ok oir cine sie Gu Soi ah cola omseagewted 246 20-29 
introduction into United States, and extent............-..- 246 8-9 
ROQHIMENA, UNG TOM MORROW. 2 os 3, annine oie CanGula saeco waate 246 1-38 
WANIGIGHS ooo oc os coca oceueccseteemt and 246 11-18 
We cise ca sauiyiedoelin te aa's oun Se vur a nue aene ase oes 246 18 
SENN MINIT oo. sole 35:5. 5 nase ss cleo na ninco ca gets eae ee Aa 246 22 
Soy beans, composition, effect of root nodules..................-..-- 244 9-10 
Sprttman, W. J., bulletin on “An example of model farming”... .... 242 1-16 
‘Renovation of worn-out soils”... .....- 245 1-16 
SPRY NOM Atite HOMES: <2 case eeccas cc st ccestecse suevoaue 243 28-30 
MARUI CUTIE oo oat an winicna's atesiniv'g oe acon aus mg aces ae eee 243 24-30 
mrmvor TOW. CrMCrIpMOn: <.).. 2. S425 MS eo ca ce cassie ce celmentes 231 16-19 
ROOMS Delete sulin mass ho at ine sane nsdccesaos uses Seana 231 13 
gama: - oo sca, Me i Pah wee ee ee eae 231 13 
WORUOO < oa73a 5 eaiuisite POLE Ee woe a ee ee Sas ee 243 27 
CORED ROM alata iTS eat aul cod Sr eek suse aot eee e 231 14-19 
SiGRPa AI ARN. ao Le Ls SO ee ee 243 27 
Spraying, codling moth and apple scab, time. ...................---- 247 20-21 
eucurbita, cost and benefits... - .... ..5.. 0.2 ese cine cee 231 22, 23 
SSpPOrMON tee —/s-r.!o ee See o as 2S voc eee ree 231 11-12 
IGOR OR OVOURNEE oo sian issown ses onde ae cee a eee 237 9 
aqiinmnent, -desckiplion = .s2< (9. so 528s csscceseccen asa eee 231 13-19 
for cucumber and melon diseases. ...................----- 231 1-24 
WG UO OIME, COB 5 ro a clover oar ha viacres aa okoee eas seems 247 19 
Outta CY PCS ANG SElOCHOR so. 555: si0 sweet oel de cdace cb ees 247 16-19 
UO ONAMMYAUBOORE. io oy Joos aes ee ee 243 30 
use against codling moth and apple scab. ................-- 247 11-12, 16-21 
in protecting citrus trees against cold................-- 238 30 
PING TUMOR COMCNDLR 5 F556 os cic = oss on sais ee aac dieses Shack xe ee. 235 18 
Starch content potatoes, relation to cooking quality ................- 244 13, 16 
WOOL OMG, ION TMIEIMOUIEO a aos as iis Sasa ode doce ve seen aawee 239 9-14 
wrought iron for fence wire, comparison.................-- 239 16-18 

Stinking smut. See Smut, stinking. 
Stock raising in the West, relation of coyotes............-.2.-2..--- 226 1-24 
Stone, crushed, use in making concrete. ..............-------..--.-- 235 7 
meraw,. wheat, Tor DOUGINE COWS. <5... <5 -5c sees cuet ce teugoeve nce 237 21 


Strawberry disease, treatinent../. 2.5.2.6 <5 sees Saison sabes cence cen’ 243 23 
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Strychnine, use against coyotes 5 15 
Subsoiling, effect on soil 8-9 
Sugar beet, root system 10 
Sulphur and resin solution, formula 17 
SAME, DRRNND orn. oo cain cia bean noo nuns wosuaateneerd 243 14-18 
pure, as fungicide 243 17 
SeNaS GOMPNUME ICNOTINUION. ...!-.5 . 06. os oS os SoU Se Su SO 15-16 

Swineie, WALTER T., bulletin on ‘‘The prevention of stinking smut of 
Wade and Weer anut of cate’... 22... oe. en UES 250 1-16 


Tank outfit for spraying 26 
Temperature, cream separation, best 13 
Tents, use in protecting citrus trees. .........-.. 2-2-2222 0e ee ee ee eee 32 
Terrace, construction and maintenance 16 
Terracing and soil washing, objections...................-..-------- 24! 10 
EMROPMREE FE ck tio or aide Ad odo ace aids nt We ke es idee eee 
MIBKS) CRTC. PXMOPOUNGUUN <5 a6 oo oc. cc sins Fe oscc ce esccedeccdes tose 
Pillage, effects'on fertility of soil... - - ..- 2-2. cscs ee cee race es es 245 
EER oon ctonsee sible cdeeeedekid> seer eS oe eee 
Tobacco fields, cover crop 
seed, rules for saving 
MOMMA she on Nor eg aha Sal st como Cosa tee 5 12 
Top-working, citrus tree 33 
Pemmplanting errs 1PUH O08 2 2-6 os ce bs se soc cede co 'ee a oes 2 39 
an COV 00d MRPURDEN OE UNE. 305252 b deg SoS wcokses ec edcaccds eee ; 
Trees, mixtures recommended for forest planting, various localities... . . 
species of value in forest planting. ..............---...-.---.- ‘ 9 
Turkey eggs, food value 
POONIWMRMO ski otar ss he he oe oot Sais K2G:6 Sod Saco Seiemte koe hoe ea 21 
PICHON ONDE s <5 ee ett 236 8 


Vetch, Russian, cover crop for tobacco fields. ............-....-..--- 237 13-14 
ESCHER MING BR OTOH ANABUND =... oon oo ein oo Se eee es chee ew eane 245 14 
PRAT eaaet RMI: oS 2 a oan saa iso ae A nice mae aeaeee 233 28-32 
making, directions 233 30-32 
produciyon, Normal CHANPEN. . - — 5 soon snc eee cae ccaecs cos 233 28 

233 32 


Waite, M. B., bulletin on ‘‘Fungicides and their use in preventing 
IARMONTORUNIBED 225 os os oH. perctvaien eon ae tmee decline eons 243 1-32 
Walnut, black, and silver maple, comparison, growth, and value 228 9 
care of nuts for planting, method of planting 228 13 
Wash, lime-salt-sulphur, experiments 227 19-22 
Wesser, Hersert J., article on “Selection and care of seed corn”’.... 229 21-24 
Wesster, Epwiy H., bulletin on ‘‘ Butter making on the farm”....... 241 1-32 
West Indies, citrus fruit growing 238 14 
Western States, suggestions for planting windbreaks -...............- 228 16-18 
Wheat, breakfast foods, value 237 15, 16, 17 
damaged, as feed 237 18-20 
flinty kernels, selection 237 11 
food use 249 10 
value, analysis 249 14 
Din? mipe SOGUMEMNONtS Sooo 5:25 oS 2 og ene caees peewee 237 8 
preparations, relation of bran to food use.........-...--.---- 249 19 
products, digestibility 249 18 
root system 8 

seed. See Seed wheat. 

smut, stinking, prevention 1-16 
stinking smut, principal treatments 4-12 
straw for bedding cows , 21 
Whey for cheese making, handling 31 

Wiurams, R. W., Jr., T. S. Patmer, and Henry Otpys, bulletin on 


“Game Laws for 1905” 
10 











Windb. ks, advantages in protection of cattle 


planting, recommenda 


See Fence wire. 


zine covering, method of estimating weight.........-.-.-.----- 
Wirrman, N. B., discussion on wrought iron and steel. .......-.-.--- 


Wolves, prairie. See Coyotes. 
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RMON ea fo gs oe etre cas gale 
value 1: protection of orchards... 5 . 22.43. <cce ee seuee 
Winds; protection: of: erirus trees. so. 2.2 co sce sed eeccdstcceecacce 
Wintoseuling, fram Qeage 2, Sab Sos Su odie cain ta caale ues 
Witee fOnCe; CORPONDE Gs Sc as booms oa toes 5 be pk etnawdodea eee 
WIGIIRENNN ooo cao as a se sues tae aaeen new dee 
samples, examination, analysis. .........-...-.--.------ 


Woon, Ricuarp H., bulletin on ‘‘ Incubation and incubators.” . .....- - 


Woops, Cuar_es D. and Harry Snyper, bulletin on ‘‘Cereal breakfast 


WOES... 5 Soa eos eee 
Worme ey, Pui L., Jr., bulletin 


Yeast as a disinfectant..........- 
Yellows, treatment.............- 


Zizania aquatica, wild rice, food use 





on ‘‘Cement mortar and concrete’’. 
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